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The socket principle of Unbrako Screws 
provides ease of assembly in the most 
awkward places. Remember, the high 
tensile hexagon wrench requires no head 
clearance. 


Hard wrenching down does not damage 
the UNBRAKO Screw. 


Illustrated are the five standard types 
of UNBRAKO Screws, manufactured by 
the leading specialists in socket screws. 


Manufactured by the 


UNBRAKO SOCKET SCREW Co Ltd 
Burnaby Road, Coventry 


Distributors 
lilustrated technical 


catalogue availahle CHARLES CHURCHILL & Co Ltd 
an roques: South Yardley, Birmingham 25 

















are constantly striving 
through extensive research 
backed by years of 
experience to make 


SMULTI-TOOL LATHES 
AND GEAR SHAPERS 


THE WORLDS’ 


BEST 


Write for full particulars. 


thot titel te fo a 


FOR HiGnER paOOUCT/On aamN 





Specification 
Height of centres ... 8% in. 
Swing over bed 

covers... ... I6in. 
Dia. of hole through 

spindle ... ... 28 in. 
No. of spindle speeds 

forward andreverse 8 

Range of spindle speeds 
37 to 1000 r.p.m. 
Further details on request 
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CONTROL LEVERS 
REACHED FROM 

OPERATING POSITION 

AT FRONT OF KNEE 





v 

















THE FINEST SELECTED STEEL 
SCIENTIFICALLY 
TREATED. 


FROM STOCK OR 
SHORT DELIVERY. 














Thanks. Wr. Canunack ... 


TRAFFORD PARK, MANCHESTER, 17. 
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No trick in the figures shown for this cycle back- 
hub component — and no trick in the production 
that a good Works Manager doesn’t know. In 
factories all over Britain the substitution of 
Ledloy freecutting Steels for ordinary free- 
cutting steels is prolonging tool life, cutting 
costs, maintaining quality and sending 

production free-wheeling along. 








LEDLOY is the name given to 
LS LTD. steels into which a small percentage 
of lead has-been introduced by a 
special process. All steels (carbon 
BURY STEEL WORKS. and alloy) can be so treated during 
their manufacture. 








WOODLEY. Nr. STOCKPORT 


| 
STOCKHOLDING AGENTS: 


Lonion: Brown Brothers Ltd., Buck & Hickman Ltd., Farmer, Stedall & Co., Mosers Ltd., 
W. & C. Tipple Ltd. Manchester: Alfred Simpson Ltd. Belfast: Kennedy & Morrison Ltd. 
Bir ham: Chas. Wade & Co. Ltd. Bristol: Godwin, Warren & Co. Ltd. Northampton: 
A. H. Allen & Co. Ltd. Glasgow: John & Chas. Murray. Keighley: John W. Laycock Ltd. 


Newcastle-on-Tyne: Guest, Keen & Nettlefolds Ltd. Nottingham: Associated Engineering 
& Electrical Supplies Co. Ltd. 
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Here ‘are some of its unique features 


| Only three working 3 Hardened and ground § Shrouded forks give 
parts working faces minimum deflection 
2, Forks solid with 4Large bearing sur- 6 Lightest and most 
joint halves faces compact joint made 


9 sizes. Bored for shafts ranging from }” to | §” diameter. 
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THE UNIVERSAL JOINT 
FOR ALL TYPES OF INDUSTRIAL MACHINERY 
Fer Transmission of Power; for Auxiliary drives and in the smaller 
sizes for many forms of Remote Control 
Consult us in the design stage. 


in universal use on Aircraft, In general use in many parts 
Aero Engines, Destroyers, Sub- of the World on Pammitian. 
marines and other types of Locomotives, Agricultural and 
Marine Craft. Mining Machinery, etc. 


SEND FOR ILLUSTRATED CATALOGUE 


THE MOLLART ENGINEERING CO., LTD. 


LNGSTON BY-PASS, SURBITON, SURREY. Teiepnene: ELMeriage 3352/3/4/5. Telegrams: Precision, Surbkon 
Member of the Gauge & Too! Makers Association Air Ministry Gauge Test House Authority Ne, 89755/3! 
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Exacr DESIGN OF AN ENGINEERING 
structure requires that the materials used shall conform 
closely to specification. Modern developments in steel 
founding technique make it possible to obtain steel 
castings accurate in dimensions and in accordance with 
clearly defined chemical and physical specification. As 
a result of such technical developments it is now possible 
in a far wider field of application to make better use 
_ Of steel castings. 


BRITISH STEEL FOUNDERS’ ASSOCIATION 


301 Glossop Road, Sheffield 


Application to The Secretaries upon any technical problem of design or production is invited, it being the 
desire of the B.S.F.A. to promote conditions where the best possible use can be made of Steel Castingr in 
the widest possible range of structures. 





The case depth and 






structure you desire — 


quickly and consistently with § 


BIRLEC 
GAS 


C'ARBURISING 








1. Eliminates boxes and packing 
material, facilitating direct 
quenching. 

2. Reduces carburising time and 
overall cost of operation. 


3. Ensures uniform consistent case 
depth and controlled diffusion. 


4. Operates with any carburising 
gas —such as coal gas —without 
proprietary preparations. 


— a 







Already adopted by several progressive auto- 
mobile, bicycle, roller-bearing and other 
machinery manufacturers, Birlec gas —s 
furnaces are available in types to suit 
requirements. 


BIRLEC LIMITED, Tyburn Road, Erdington, Birmingham, 24 


BIRPEC 
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THE SYMBOL OF DRILLING EFFICIENCY 


CONOMY in hole-making is assured wherever the 
“O©.D.” Type Radial Drilling Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 





Send for copy. 


WILLIAM ASQUITH LimiteD 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM L 
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JIG BORING TOOLS 


4. 


O exploit Jig Boring 

Machines fully, and to pre- 
serve their accuracy in the 
finished product, demands 
the use of boring tools with 
the ability to hold size for long 
periods—whatever the ma- 
terial to be cut. 

Wimet Tungsten Carbide 
Tools have already demon- 
strated their singular capacity 
to withstand wear in other 
cutting tool applications, and 
we know that this new range 
of Wimet Jig Boring Tools 
will, therefore, be generally 
welcomed. 


A. C. WICKMAN LTD. 
COVENTRY: ENGLAND 


LONDON - 
LEEDS : 








BRISTOL - 
MANCHESTER - 


They possess the usual 
Wimet high resistance to 
abrasion, with consequent 
long life, and are ideal for fine 
cuts in any material, ensuring 
maximum quality of parallel- 
ism of jig-bored holes. 


The range of sizes available 
is comprehensive—to meet 
all boring needs; all tools are 
supplied with superfinished 
cutting edges. 

ANY QUESTIONS? Write 
or phone for the Wimet 
specialist—always at your 
service! 


It’s all part of . . . 


BIRMINGHAM 


GLASGOW - NEWCASTLE 
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_ The circular illustration shows, natural size, a typical work-piece with 21 : 
T.PI, produced on the Matrix No. 33 Patented Thread Grinder. To the 
left the tips of the forceps and the thread are shown enlarged. 


Coventry Gauge 


& TOOL CO. LTD. 


COVENTRY, Gt. BRITAIN 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


INSTITUTION NOTES 
November, 1947 


The following meetings have been arranged to take place in 
November and December. Where full details are not given, these 
have not been received at the time of going to press. 


November Meetings. 


Ist 


3rd 


4th 


Sth 


Sth 


6th 


7th 


7th 


10th 


11th 


Birmingham Section. A Dance will be held at the Grand 
Hotel, Birmingham. 


Yorkshire Section. A lecture on “ Engineering Uses of Cast 
Iron ” will be given by Dr. H. T. Angus, M.Sc., at the Midland 
Hotel, Bradford, at 7-00 p.m. 


Coventry Graduate Section. A lecture on “ The Production 
of Aluminium Houses ” will be given in Room A5, Coventry 
Technical College, Coventry, at 7-15 p.m. 


Preston Section. A lecture on “ Fabrication versus Castings ” 
will be given by Mr. R. M. Watts, A.M.I.W., at the Harris 
Institute, Corporation Street, Preston, at 7-15 p.m. 


Nottingham Section. A lecture on “* Tooling and Methods 
Planning ” will’be given at the Victoria Station Hotel, Milton 
Street, Nottingham, at 7-00 p.m. 


Glasgow Section. An Informal Discussion will be held at the 
Institution of Engineers and Shipbuilders in Scotland, 
Glasgow, at 8-00 p.m. 


Preston Section. The Annual. Dinner Dance originally 


‘arranged for this date will be held on Sth December. 


North Eastern Graduate Section. A lecture on “‘ The Manu- 
facture of Gauges” will be given by Mr. N. Herbert, 
Grad.1.P.E. 


Halifax Section. A lecture on ‘“ Full Employment in 
Industry ” will be given by Mr. Austin Hopkinson at the 
White Swan Hotel, Halifax, at 7-00 p.m. 


Birmingham Graduate Section. A lecture on “ Production 
Metal Finishing” will be given by Mr. H. Silman at the 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, at 7-15 p.m. 
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12th 


12th 


12th 


12th 


12th 


13th 


14th 


15th 


17th 


17th 


18th 


19th 


INSTITUTION NOTES 


November Meetings—coni. 


Wolverhampton Section. A lecture on “ Cutting Lubricants 
and Coolants ” will be given by Mr. H. H. Beeny, M.Met.., 
F.I.M., at the County Technical College, Wednesbury, at 
7-00 p.m. 


Sheffi2ld Section. A lecture on ** Foremen and Their Duties ” 
will be given by Mr. E. Mensforth, M.1.P.E. 


Birmingham Graduate Section. A visit to Fort Dunlop, 
Erdington, has been arranged. 


Southern Section. A lecture on “ Goblin and” Ghost Jet 
Propulsion Engines *’ will be given by Mr. J. L. Edwards at 
the University College, Southampton, at 7-30 p.m. 


Manchester Graduate Section. A lecture on * High Grade 
Cast Iron Castings” will be given by Mr. E. Longden, 
M.I.Mech.E., at the College of Technology, Sackville Street. 
Manchester, at 7-15 p.m. 


London Graduate Section. A lecture on “ Production 
Aspects of Spot and Seam Welding” will be given by Mr. 
C. A. Burton, M.1.W., at the Kingsway Hall, London, W.C.2. 


Coventry Section. A lecture entitled “* Some Notes on the 
Design and Use of Inspection Gauges” will be given by 
Mr. L. H. Leedham, M.I.P.E., A.M.I.Mech.E., in Room AS, 
Coventry Technical College, Coventry. 


Yorkshire Graduate Section. A visit to Messrs. Scott Motors 
(Saltaire) Ltd., Shipley, has been arranged, starting at 2-30 
p.m. 


Luton and District Section. A lecture on “ Interchangeability 
in-Manufacture ” willbe given by Mr. F. Baker at the Town 
Hall, Luton, at 7-00 p.m. 


Derby Sub-Section. A lecture on ‘“ Developments in Gear 
Cutting” will be given by Mr. F. J. Everest, M.Sc., 
A.M.I.Mech.E., A.M.I.E.E., at the Art School, Green Lane, 
Derby, at 6-45 p.m. 


Wolverhampton Graduate Section. A lecture on “ The 
Manufacture of Small Tools ” has been arranged. 


Birmingham Section. A lecture on “ Electronics in Industry ” 
will be given by Dr. W. Wilson, at the James Watt Memorial 
Institute, Great Charles Street, Birmingham, at 7-00 p.m. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


November Meetings—cont. 


Western Section. A lecture on “ Incentives to Direct and 
Indirect Engineering Workers ” will be given by Mr. K. E. 
Taylor, A.M.I.P.E., at the Grand Hotel, Bristol, at 6-45 p.m. 


Liverpool Sub-Section. A lecture on “* Production Methods 
in the Motor-car Industry” will be given by Mr. L. P. 
Coombes, M.I.P.E., in the Arts Theatre, Liverpool University, 
at 7-15 p.m. 


Halifax Section. The Annual Dinner Dance will be held at 
the George Hotel, Huddersfield, from 7-00 p.m. until 
midnight. 

Glasgow Section. A lecture on “ Production Engineering in 
Marine Shops ”’ will be given by Mr. J. Green at the Institu- 
tion of Engineers and Shipbuilders in Scotland, Glasgow, 
at 7-30 p.m. 


Leicester Section. A lecture on “ Conveyor Systems in 
Production Engineering ” will be given by Mr. H. M. King 
at the College of Technology, The Newarkes, Leicester, 
at 7-00 p.m. 


Eastern Counties. Mr. J. B. Webster, M.I.P.E., will give his 
Presidential Address in the Lecture Hall, Electric House, 
Ipswich, at 7-15 p.m. 


Halifax Graduate Section. A lecture on “‘ Press Tools ” will 
be given at the Technical College, Huddersfield, at 7-00 p.m. 


Manchester Section. A lecture on “ Electronics in the 
Service of the Engineer ” will be given by Mr. S. A. Ghalib. 


Western Section. A lecture on “* Personnel Management ” 
will be given by Mr. L. E., Broome, A.M.I-P.E., at the 
Concert Hall, Westinghouse Brake and Signal Co., Ltd., 
Chippenham, at 7-45 p.m. 


London Section. A lecture on “Precision Castings for 
General Engineering Purposes ’’ will be given by Mr. F. 
Hudson, F.I.M., at the Royal Empire Society, Northumber- 
land Avenue, London, W.C.2, at 7.00 p.m. 


Yorkshire Graduate Section. A lecture on “ Plastics in 


Engineering ” will be given by Mr. J. Yarker at the Great 
Northern Hotel, Leeds, at 2-30 p.m. 
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INSTITUTION NOTES 


December Meetings D 


Ist 


Yorkshire Section. A lecture on ““ Modern Mining Machinery 1( 
and Methods ” will be given by Mr. W. Britton, M.I.M.E., 
at the Hotel Metropole, Leeds, at 7-00 p.m. 


I 
Ist Coventry Graduate Section. A lecture on “ The Develop- 
ment of the Radial Aircraft Engine” will be given by 
Mr. N. Rowbotham, C.B.E., M.1.P.E., (President of the 
Institution), at St. Mary’s Great Hall, Coventry, at 7-15 p.m. I 


2nd 


3rd 


3rd 


Sth 


Sth 


Sth 


8th 


9th 


10th 





London Graduate Section. A lecture on “ Motion Study ” 
will be given by Miss A. G. Shaw, M.A., M.I.P.E., at the 
Waldorf Hotel, Aldwych, London, W.C.2. 


Preston Section. A lecture on “ Factory Management—New 
Tools for the New Job ” will be given by Mr. A. J. Charnock, 
M.I.P.E., at Messrs. Clayton, Goodfellow & Co., Ltd., 
Blackburn, at 7-15 p.m. 


Nottingham Section. A lecture on “ Work Routing and 
Paper Work ” will be given at the Victoria Station Hotel, 
Nottingham, at 7-00 p.m. 


Birmingham Section. A Joint Meeting with the Illuminating 
Engineering Society has been arranged, for the purpose of a 
Discussion on “ Industrial Lighting and Decoration ”’, at the 
Imperial Hotel, Birmingham. Tea will be served at 6-00 p.m., 
and the Discussion will commence at 6-30 p.m. 


North-Eastern Graduate Section. A Film Evening has been 
arranged, when the following films will be shown: (1) ‘ High- 
road to Production’; (2) “ Age of Precision’; (3) “* Re- 
searches in High Speed Carbide Milling.” I 


Preston Section. The Annual Dinner Dance will be held at 
the Victoria and Station Hotel, Preston. 


Halifax Section. A lecture on “‘ Management ” will be given 
by Lt.-Col. C. W. Mustill at Whiteley’s Cafe, Westgate, 
Huddersfield, at 7-00 p.m. 


Birmingham Graduate Section. A lecture on “ Factory Acts 
Explained” will be given by Mr.- T. A. Edwards at the 
James Watt “Memorial Institute, Great Charles Street, 
Birmingham, at 7-15 p.m. 


Wolverhampton Section. A lecture on “ Lighting for 
Efficient Production” will be given by Mr. W. Robinson, 
B.Sc., A.M.LE.E., at the Wolverhampton and Staffordshire 
Technical College, Wolverhampton, at 7-00 p.m. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


December Meetings—cont. 


10th 


10th 


10th 


Lith 


11th 


12th 


12th 


13th 


13th 


17th 


18th 


19th 


Sheffield Section. A lecture on “‘ Engineering Applications of 
Polarised Light ” will be given by Dr. J. Ward, B.Sc. 


Southern Section. A lecture on “ Light Alloy Extrusion 
Processes ”’ will be given at University College, Southampton, 
at 7-30 p.m. 


Western Section. A lecture on “ Incentives to Direct and 
Indirect Engineering Workers ” will be given by Mr. K. E. 
Taylor, A.M.I.P.E., at Wheatstone Hall, Brunswick Road, 
Gloucester, at 7-30 p.m. 


Leicester Section. A lecture on “‘ Modern Milling Practice ” 
will be given by Mr. W. S. B. Kidd at the College of Tech- 
nology, The Newarkes, Leicester, at 7-00 p.m. 


London Section. A lecture entitled “The Gap Between the 
Production Engineer and Manager’’ will be given by Mr. W. 
C. Puckey, M.LP.E., F.I.1LA., at the Royal Empire Society, 
Northumberland Avenue, London, W.C.2. 


Eastern Counties Section. A lecture on “* Industrial Radio- 
graphy ” will be given by Dr. R. H. Herz at the Brittania 
Works, Colchester, at 7-15 p.m. 


Coventry Section. A lecture on “Modern Mining Machinery” 
will be given in Room A5, Coventry Technical College, 
Coventry. 


Western Section. A Dinner and Dance will be held at the 
Grand Hotel, Bristol. 


Yorkshire Graduate Section. A visit to Woolley Edge 
Colliery, Darton, near Barnsley, has been arranged, starting 
at 2-30 p.m. 


Liverpool Sub-Section. A lecture on ‘* Mechanical Handling” 


‘ will be given by Mr. A. A. Simpson, A.M.I.P.E., A.I.Mech.E., 


A.LE.E., in the Arts Theatre, Liverpool University, at 
7-15 p.m. 


Glasgow Section. A lecture on “ Cutting Lubricants and 
Coolants ”’ will be given by Mr. H. H. Beeny at the Institution 
of Engineers and Shipbuilders in Scotland, Glasgow, at 
7-30 p.m. 


Halifax Graduate Section. A lecture on “ Precision Thread 
Rolling with Cylindrical Dies ’’, illustrated by a sound film, 
will be given by Mr. W. A. Hawkins at the Technical 
College, Halifax, at 7-00 p.m. 
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INSTITUTION NOTES 


Inaugural Meeting of Liverpool Sub-Section 


The Inaugural Meeting of Liverpool Section which took the form 
of a Dinner and Dance, was held at the Adelphi Hotel, Liverpool, 
on September 26th, 1947, and proved an outstanding success. 


The principal speaker was Dr. George Gibson, C.H., Chairman 
of the North West Regional Industrial Board, whose address on 
the prevailing national and international situation made a deep 
impression on those present. i 


The guests included Mr. Norman Rowbotham, C.B.E., President 
of the Institution, and Major C. B. Thorne, M.C., Director and 
General Secretary ; The Lord Mayor of Liverpool, Alderman W. 
C. Gregson ; Professor R. G. Batson, M.M.G., A.K.C., M.Inst.C.E., 
M.I.Mech.E., Dean of the Faculty of Engineering at Liverpool 
University ; Mr. S. W. Brazendale, Regional Controller, Board of 
Trade ; and Mr. R. R. Butler, M.Sc., F.R.1.S., F.C.S., Principal of 
the City Technical College, Liverpool. 

The Sub-Section already has 98 members, and in view of the 


enthusiasm roused by the Inaugural Meeting, the Section Committee 
is confident of a rapid increase in membership. 


News of Members 


Mr. W. Browning, M.I.P.E., has been appointed Director and 
General Manager of Messrs. Saunders-Roe, Ltd., Isle of Wight. 

Mr. J. D. Smith, A.M.I.P.E., has been appointed Workshop 
Superintendent of the Schools of Technology, Art and Commerce, 
Oxford. 

Mr. J. H. Howarth, A.M.I.P.E., has returned to New ‘Zealand to 
take up his Directorship with Messrs. Liscarth, Ltd., Engineers 
- and Manufacturers’ Representatives. 

Mr. G. A. Bayley, A.M.I.P.E., has taken up an appointment with 
The Plessey Co., Ltd., Ilford, as Production Development Engineer. 

Mr. J. B. Clegg, A.M.I.P.E., is now Development Engineer for 
Cookson Sheet Metal Developments, Ltd., London. 

Mr. E. G. Bones, A.M.I.P.E., is now Works Manager for Messrs. 
Birch & Co., Ltd., Hanley, Stoke-on-Trent. 

Mr. K. R. Bannerjee, A.M.I.P.E., has been appointed Production 
Manager at the De Havilland Forge Ltd., Rogerstone, Newport, 
Mon. 

Mr. J. H. Toothill, A.M.I.P.E., has been appointed a Director of 
Messrs. R. W. Toothill, Ltd., of Darlington, Co. Durham. 

Mr. E. George, Int.A.M.I.P.E., has joined Messrs. Firth-Vickers 
Stainless Steels, Ltd., of Sheffield, as Assistant Mill Manager. 
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Mr. D. J. Carlisle-Kitz, Int.A.M.I.P.E., has been appointed 
through the Crown Agents to the Kenya and Uganda Railways and 
Harbours as a Designer. 

Mr..G. R. Parry, Int.A.M.L.P.E., is now Works Manager of 
Pelapone Engines, Ltd., Wakefield. 

Mr. William S. French, Int.A.M.I.P.E., has joined Messrs. Dowty 
Equipment Ltd., Cheltenham, as Methods Engineer. 

Mr. W. P. Rickson, A.I.P.E., has taken up a position as Cost and 
Works Accountant with Messrs. Summit Manufacturing Co., Ltd., 
of Liverpool. 

Mr. Frederick Howarth, Grad.I.P.E., is now a Designer Draughts- 
man in the Internal Combustion Engine Design Dept., of the 
English Electric Company, Ltd., Liverpool. 

Mr. P. H. Armitstead, Grad.I.P.E., is taking up a position as 
Engineer-Assistant with the Hattikhira Tea Company, Assam, 
India. 

Mr. H. Kellett, Grad.I.P.E., is now Assistant Works Manager 
with Messrs. Gilbert and Kellett, Ltd., Barrow-in Furness. 

Mr. A. G. Bloomer, Grad.I.P.E., has been appointed Works 
Manager at Messrs. Whiteley Read, Engineers, Ltd., Basford, 
Nottingham. 

Mr. E. J. Rice; Grad.LP.E., is now Senior Design Draughtsman 
for Messrs. Stephen, Smith & Co., Ltd., of Millwall. 


Obituary 


We deeply regret to announce the death of Mr. J. C. Oliver, 
M.I.P.E., of Melbourne Section. Prior to his removal to South 
Australia, Mr. Oliver was a member of the Australian Sub-Council 
and the Sydney Section Committee, where his unceasing work for 
the Institution has been of inestimable value. His assistance and 
support will be greatly missed. 

We also regret to announce the deaths of Mr. Charles Edwards, 
Int.A.M.I.P.E., of Western Section, and Mr. S. Geddes, M.I.P.E., 
of Glasgow Section. ; 


Production Engineering Research Association of Great Britain 


As a result of the formation by H.M. Government of the 
Mechanical Engineering Research Organisation in May, 1947, 
certain misunderstandings naturally arose as to the true relationship 
which would exist between the two bodies. 

The Chairman of the Production Engineering Research Associa- 
tion of Great Britain communicated with the Department of 
Scientific and Industrial Research on 11th June, 1947, and the reply 
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to this communication, signed by Sir Edward Appleton, is published 
hereunder in order that members of this Institution may be con- 
versant with the situation. 
“ From Department of Scientific & Industrial Research, Park House, 
24, Rutland Gate, London, S.W.7. 
To The Chairman, Production Engineering Research Association of 
Great Britain, Staveley Lodge, Melton Mowbray, Leics. 
26th June, 1947. 
“* Dear Sir, 


““T have to acknowledge the receipt of your letter of the 11th 
June, and to express regret that the announcement of the formation 
of the Mechanical Engineering Research Organisation of this 
Department should have led to any misunderstanding on the part of 
prospective members of your Association of the true relationship 
between the Organisation and your Association. 

“The Mechanical Engineering Research Organisation of the 
Department is intended to carry out research work of a basic or 
general character for which provision is not already made effectively 
in other existing organisations. It will not and cannot take the place 
of those industrial or semi-industrial organisations, such as your 
Association, which provides more particularly for the technical 
needs of specific industries or branches of industries. Indeed, it 
would be impossible for any one organisation to cover adequately 
the whole field of research in the wide range of activities implied 
within the term mechanical engineering. The body of Research 
Associations, to which yours is a very welcome newcomer, performs 
a special service to industry and one which the Department would be 
extremely loath to see halted, even temporarily, by any misunder- 
standing amongst their subscribers of the respective activities of the 
Association and of the Department. 

“* While it does not appear practicable to attempt to arrange for 
press announcements such as you suggest, the Department. would 
have no objection whatever to your making use of this letter in 
correspondence with prospective members, if you should come 
across any further instances of this type of misunderstanding. 

Yours faithfully, 
(Signed) E. V. Appleton.” 


Halifax Section Dinner Dance 


The Annual Dinner Dance of the Halifax Section will be held at 
the George Hotel, Huddersfield, when the chief guests will be the 
Mayor and Mayoress of Huddersfield, Councillor O. Smith, J.P., 
and Mrs. Smith ; Mr. N. Rowbotham, C.B.E., President of the 
Institution, and Mrs. Rowbotham ; The Right Hon. Lord Sempill, 
A.F.C., and Lady Sempill ; and the Director and General Secretary, 
Major C. B. Thorne, M.C., and Mrs. Thorne. 
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Mr. W. MCMAHON 


OF PRODUCTION ENGINEERS 


Visitors from Abroad 


The Institution is pleased 
to welcome to this country 
two visitors from the Sydney 
Section, Australia, Mr. E. W. 
Paull, M.I.P.E., and Mr. W. 
McMahon, A.M.I.P.E. 

Mr. Paull, who is Managing 
Director of Paull, Roberts & 
Parsons Pty. Ltd., formed a 
small engineering company, at 
the end of the 1914/1918 war, 
which has now grown to a 
considerable size and manu- 
factures Dairy Farm Equipment 
and Machine Tools. He is an 
Australian delegate to the Metal 
Trades Committee of the Inter- 
national Labour Office, 
representing the Associated 
Metal Trades of Australia at 
Stockholm. His address while 
in this country is c/o Bank of 
New South Wales, Berkeley 
Square, London. 

Mr. Paull has been a member 
of the Institution for a number 
of years and is also a Councillor 
of the Metal Trades Employers’ 
Association of Sydney. During 
the war his company manu- 
factured aircraft parts and 
machine tools, including plain 
milling machines. 


Mr. McMahon has controlled 
the manufacturing activities of 
Lister Blackstone, of which firm 
he is Works Director, since its 
inception some years ago. He 
has come to the United King- 
dom to visit the works of the 
parent company at Dursley. 
His address while here is c o 
Lister Blackstone, Dursley. 

Mr. McMahon has been a 
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member of the Institution for some time, and takes an active 
interest in the affairs of the Sydney Section. 


Survey of Scientific and Technological Man-Power 


The Ministry of Labour and National Service has been asked by 
the Advisory Council of Scientific Policy to compile a register of 
existing fully-qualified man-power in the fields of Science and 
Technology. The Institution of Production Engineers has been 
asked to co-operate in registering its members, and it would be 
appreciated, therefore, if those who receive the questionnaire now 
being circulated would send the desired reports to the Ministry as 
soon as possible. 

The survey applies to all who took a degree in science or its 
equivalent (e.g. at least graduate membership of a recognised 
professional institution) in 1919 or later, and any members of the 
Institution who fall into this category and who do not, for any reason, 
receive the questionnaire, would greatly facilitate this work by 
applying for particulars to the Technical and Scientific Register, 
York House, Kingsway, W.C.2, or to any Regional Appointments 
Office of the Ministry. 


Books Received 


Rolling Bearings. By R. K. Allan, A.M.I.Mech.E., M.I.P.E. Sir 

Isaac Pitman & Sons, Ltd., 30/- net (2nd edition). 

The second edition of this book is an excellent work and worthy 
of a prominent place in the reference library of all engineers who are 
interested in this very important subject. 

Section I, which deals with the hictory of bearings, has added 
information on British Patent 139512, dated A.D. 1920, and Sections 
II and III cover the basic principles of bearing design with additional 
information on spin, etc. Materials and manufacture are clearly 
described in Section IV and will no doubt prove most interesting to 
designers and engineers. Formulae are well set out in Sections V, 
VI and VII, together with examples of their application, and 
Section VIII gives descriptions and diagrams of usual and unusual 
types of bearings. 

Extremely useful information on the practical side is given in 
Sections IX to XV, including bearing selection, lubrication, fitting, 
maintenance, etc. 

Finally, a very complete bibliography is set out in Section XVI, 
giving a list of the works which have been written on bearings from 
1882 to 1945, together with a useful list of manufacturers both in 
this country and abroad. 


J.W.HLS. 
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Transmission of Belting and Belt Drives. By H. Stuart Jude. Trade 

& Technical Press, Ltd. 30/- net. 

The author treats his subject very thoroughly and in considerable 
detail. He builds up from the most elementary considerations, 
producing a book for the novice and the “ old hand ”’ alike. 

Commencing with a review of the various factors influencing the 
selection of the most suitable belts for different circumstances, and 
proceeding to consider the factors involved in a number of simple 
examples, the author then gives his eight application rules, which he 
claims will enable a drive to be belted with the positive knowledge 
that it will show rock bottom operating cost per horse power hour. 

The numerous operations in the manufacture of leather belting 
and the various types of leather belts, and their joints and splices, 
are considered, and chapters are also devoted to link-belting, fabric, 
rubber and vee-belts. Recommendations are given for the most 
suitable types of belts for various industrial applications. Pulleys, 
shafting and their alignment and safety measures also receive 
consideration. 

The author is undoubtedly a belt enthusiast and some engineers 
may, we hope, be pardoned if they consider that he allows his 
enthusiasm too much play when, for instance, he states (on page 2) : 
“* When the machine speed is required to be changed during opera- 
tion, stepped cone pulleys satisfy the condition,” and again, “ By 
the use of fast and loose pulleys, a machine can be stopped or brought 
back into operation in a matter of seconds.” Split seconds are, of 
course, often the prime consideration to-day. 

Although the built-in electric motor has been steadily gaining 
ground in many fields, there is still plenty of room left for the 
application of belts. Mr. Jude’s remarks on the correct way to 
mount a new leather belt show how easily many times the price of 
his book can be lost by lack of attention to this important point. 

The publication is well printed, and the illustrations and many 
tables are simple and easy to follow. 

A.A.J.F. 


Issue of Journal to New Members 


Owing to the fact that output has to be adjusted to meet require- 
ments, and in order to avoid carrying heavy stocks, it has been 
decided that the Journal will only be issued to new Members from 
the date they join the Institution. 


Important 


In order that the Journal may be despatched on time, it is essential 
that copy should reach the Head Office of the Institution not later 
than 40 days prior to the date of issue, which is the first of each 
month. 


‘ 
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8th INTERNATIONAL MANAGEMENT CONGRESS 
Stockholm, 1947. 


Report by Mr. W. C. PUCKEY, M.I.P.E., F.LLA. 


(As reported in the September issue of the Journal, the Eighth 
International Management Congress, held at Stockholm on 3rd-8th 
July,-1947, was attended by a number of prominent members of the 
Institution. Mr. W. C. Puckey, M.I.P.E., F.1.1.A., who was among 
the delegates, was asked by the British Section of the International 
Council to act as Discussion Leader for the Production Session, and 
it is felt that his report on this Discussion will be of interest to many 
members.) 


The Congress, which was attended by a large number of delegates 
from all over the world, had one session devoted to the 
subject of Production Administration. There were eight papers 
presented to this Section, and it was unfortunate that not one was 
put forward by a British contributor. This was very odd, bearing in 
mind the considerable attention paid to production in Great Britain 
over the last few years, and responsibility rests particularly with the 
Institution of Production Engineers in the future to see that produc- 
tion papers are adequately presented to forthcoming International 
Management Congresses. 

In order to give members an idea of the scope covered by the 
Production Section, the following is a list of all those papers 
presented under this heading:— 

“* Progress in Production in the U.S.A.” by L. C. Morrow (U.S.A.) 

“* Study of Time and Movements ”’, by Lucien Allain (France). 

“* Studies of Working Methods in Swedish Forestry,” by Gosta 
Luthman and Nils Lundgren (Sweden). 

“Public and Collective Management Research”, by R. W. 
Starreveld (Holland). 

“* Significance of the Productivity of Labour”, by John A. 
Willard (U.S.A.). 

“ Progress in Industrial Work Simplification ’’, by A. H. Mogen- 
son, H. B. Maynard and D. B. Porter (U.S.A.). 

“Group Production—A Modified Production Line Layout for 
Small and Medium Job-Lot Machine Shops ”’, by C. B. Nathhorst 
(Sweden). 

“The Principles of Incentives’, by Ralph Presgrave (Canada). 


(Copies of these papers may be obtained from the Secretary, British 
Management Council, 15, George Street, London, E.C.4.) 
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Procedure for Discussion 


All these papers were printed and circulated in advance to’ 


members, and a long session at the Congress was devoted first of all 
to an introduction by the Swedish rapporteur, who summarised 
briefly the main points of the eight papers. This summary is given 
at the end of this report. The session was then opened for 
members in general, and a number of questions were circulated in 
advance; those who wished to take part in the Production session 
were asked to notify the Chairman in advance of their desire to 
comment on one or more of the questions. 

After the rapporteur had finished his summary, individual 
members were called by the Chairman to make their points, and as 
they were limited to five or six minutes, these points naturally had 
to be carefully prepared and put over in a concise manner. This 
had its advantages, but also the disadvantage that very little ‘‘ meat ” 
could be contributed, and my impression was that most of the points 
put forward were rather superficial. I can do no better than give 
an answer to each. 

Question 1: What have we learned from the war and post-war era 
about industry’s adaptability to changing conditions ? 

The British point of view expressed here came under three 
headings: 

(a) That much greater attention must be paid in future to lifting 
and shifting as distinct from the operation itself. It was felt 
that stores and work-in-progress values have increased 
disproportionately during the war, and that the control and 
movement of materials should be given greater attention in 
future. 

(b) That much greater attention should be. given to group 
operations and organisation. 

(c) That our war-time experiences with Joint Consultation will 
probably continue into the peace, and will call for much 
closer relationships between all grades. 

The French point of view was that the use of punched cards for 
production control at all levels was an important feature, and that 
the punched card system would extend its application considerably. 

A representative from Czecho-Slovakia made the pertinent point 
that much better planning is required to avoid shut-downs owing to 
fuel restrictions. It was pointed out that in Czecho-Slovakia, during 
the severe winter of last year, their better planning made it possible 
for them to re-open after only three days’ shut-down, compared 
with three weeks in Great Britain. 

Question 2: Which are the most serious obstacles in different 
countries to increasing an efficient industrial production and how 
can they be overcome ? 


. 
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A British point of view here was that the biggest obstacle standing 
in the way of increasing industrial production was the Trades Unions 
attitude towards working additional machines. One British member 
from the textile industry stated that he had been able to get full 
Trade Union co-operation in this matter, but it was obvious that 
this problem was one causing a good deal of trouble among many 
members. 

Question 3: How can the essence of the principles for efficient 
manufacturing developed in mass production factories be applied 
in other industries, trades and crafts, and in countries with limited 
markets or impeded technological and economic development ? 

A United States point here was that the use of sub-contractors 
was growing considerably. Apparently many small firms in the U.S. 
are setting up as specialists in a narrow range of work such as 
grinding, plating, etc., and because these firms are able to get such 
specialised work from a variety of main contractors, they are able 
to get a large volume of such work, thereby becoming highly 
efficient at their specialised jobs. The main contractors get the 
advantage of a shifting of their own load, and a very attractive price 
for the work they put out. 

Another interesting trend in the U.S.A. is in connection with 
the printing of forms. A number of firms have apparently colla- 
borated in designing standard forms-and paperwork for such 
requirements as Medical, Personnel, Accounting, etc., and this 
enables bulk orders to be placed on a printer with a considerable 
reduction in price to each of the firms participating. 


Another U.S. contribution dealt particularly with Mr. Nathhorst’s 
paper. All production engineers are familiar with the classical 
alternative layouts—process layout or line layout. The point of view 
expressed here was that there is a trend towards the middle way, 
and production layouts in the future might tend more towards 
incorporating the advantages*of both the process and line forms of 
layout. A further suggestion put forward by the U.S. member was 
that production layout work might start at an earlier stage. It was 
felt that such layouts might well have their origin in statistical 
studies carried out by the Sales or Engineering Department, and that 
these studies could tend to influence the actual production layout 
in a broader sense than the present practice of having layouts made 
almost on the shop floor level. 

This particular delegate made the interesting point that the term 
‘mass production” is an unfortunate one; it gives the impression 
to many people in countries outside the U.S.A. that such methods 
can only be applied in the U.S.A. He pointed out, as is very true, 
that efficient production methods are not necessarily tied up with 
the ability to produce on a large scale, and many people did not 
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adopt the right attitude towards efficient production methods 
because they felt that in their own works there would be no scope 
for the methods which had their origin in mass production units. 

Question 4: What should be done to make work simplification 
and its true economic significance better understood throughout 
industry and to the public, so that suspicious and resistant attitudes 
may be overcome ? 


A number of delegates were present who had given a great deal 
of study to the question of work simplification, and one had the 
impression that this aspect was receiving more than a fair share of 
attention, particularly bearing in mind the fact that all the applica- 
tions were mainly to direct workers, leaving a very considerable 
number of other people outside the apparent scope of this study. 

One U.S. delegate mentioned that synthetic times were being 
developed more and more; in other words, the time to be allowed 
for the job was being developed in the office from basic material 
rather than being built up from an actual study of the job in the 
shop. This system was challenged by a British member who felt 
that it would not be as fully acceptable to the work people as a 
time which they themselves had taken part in building up. 


Another U.S. contribution emphasised that many new jobs were 
being introduced without adequate pre-study, and that much more 
time should be spent by the production engineering people on getting 
all conditions right: 

Another interesting point of view put forward was that training 
programmes should emphasise more and more the economic 
problems of work prior to the introduction of technical problems. 
It was felt that new entrants into the firm, or those being retrained, 
would get a better idea of technical requirements jf they had been 
given a previous course of introduction in the economic factors 
relating to the company. 


The last, but by- no means least, point brought up under this 
heading was the plea for better training for Methods Engineers, 
which really means a better training for Production Engineers 
generally. Many of those present endorsed this plea. 


A French delegate described briefly some work which is being 
done in that country on the study of body movements in relation 
to light, noise, colour, etc. This was rather abstruse and appeared to 
be a general attempt. on the part of biologists and psychologists to 
determine the reactions of the body and mind to the working 
environment. 


To date this has apparently been mostly laboratory work, but they 
say they are now going to apply it in the building and other similar .~ 
industries. 
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Question 5: Have physiological and psychological considerations 
been neglected in favour of statistical and technical aspects in the 
study and measurement of work ? 

The British delegate described under this heading the work of 
the Production Efficiency Board of the Ministry of Aircraft Produc- 
tion during the war, and the further development of a similar 
department under the Board of Trade for encouraging production 
efficiency. : 

It was stressed that motion study had made considerable advances 
in this country during the war, and was to-day being used by a large 
number of firms. 

The Swedish contribution here gave a brief description of the 
application of technical development among the workers in Sweden. 
The Swedish government appointed a committee about 10 years ago 
and reported, it is interesting to note, that rationalisation had in 
effect increased the standard of the workers and had not, as hitherto 
thought, lowered their working standards. 

This delegate stressed the great importance attached to voluntary 
‘ agreements in Sweden, and he felt that many delegates from other 
countries might have thought that the State had much greater 
control over such matters than it really had in that country. 

The Dutch contribution here paid considerable acknowledgment 
to T.W.I. (Training With Industry) as a means of putting over better 
methods to all concerned. 

A delegate from U.S.A. said that in his view one of the most 
important ways of putting over the economic significance of work 
was through the medium of training and re-training. He knew that 
the trainer had many more opportunities of creating the right 
attitude from the very beginning than the shop supervisors, and this 
fact alone madé the organisation of first-class training well worth 
while. This view, incidentally, was shared by quite a number of 
people. 

Winding up the contributions to this question were two further 
British points of view. The first one emphasised the great importance 
of reducing paperwork in the company, and of allocating authority 
right'down to the line. This delegate emphasised that one of the 
biggest problems facing top management to-day was some means 
of giving it relief from the ever-growing pressure of business. He 
felt that right down to charge-hand level there should be a greater 
willingness to allocate authority, and consequently responsibility, 
for the things falling rightly within the individual’s sphere, and he 
claimed that in the case of his own company this gave him far more, 
time for the really necessary jobs of top management. He defined 
as the most important job of top manager that of creating enough 
time in order to walk round the departments and keep personal 
contacts alive. 


16 








re 


Ooors = 


ns 
he 


of 
C- 
ar 
yn 


es 
pe 


he 


20 
in 
to 


er 
er 


nt 
er 


st 
rk 
at 
ht 
11S 


of 








THE INSTITUTION OF PRODUCTION ENGINEERS 


The other British point of view gave results of a questionnaire 
issued to the workers in a large factory, asking them to state what 
they felt were the things needed most by them (the workers). The 
first six in order were as follows: 


(1) A fair contract. 

(2) Respect for the immediate supervisor. 

(3) A pride in technical developments of the Company. 
(4) Adequate explanation. 

(5) Monetary incentives. 

(6) Promotion opportunities. 


This delegate made a point which was well appreciated by the 
majority of those present, that there had been too much emphasis 
recently on the necessity for organising production drives among the 
workers. What was really wanted was a production drive among 
management, and in this field were far greater opportunities of 
better management and greater production than in the field of 
exhortation to the workers. 


Summing up very briefly, the following points stand out: 


(1) The British delegation displayed considerable interest in 
production management. 


(2) On this basis it is significant that no papers were submitted . 


from Great Britain, a fact which should be remedied next 
time. 

(3) The session devoted to production was, like many others, far 
too short to allow the interchange of ideas, and indeed the 
last two questions in the production session were not taken 
simply because of the lack of time. Most of the speakers 
towards the end of the session had not more than two or three 
minutes to put forward their opinions, and this was obviously 
inadequate. 

(4) Bearing (3) in mind, there must, obviously be considerable 
attention paid to the organisation of such Conferences in 
future, and it might well be that we should not attempt so 
much in such a short space of time. 


I believe there should be more opportunities, particularly for 
small groups, to get together in order to thrash out more thoroughly 


one or two important questions in production, etc., because if the. 


trend of the Swedish Conference is allowed to continue, managers 
will fall“even more into the fault which is becoming so apparent 
to-day ; that is, the inability to get below the surface and to examine 
the problem in detail. In the opinion of this delegate, it is far more 
important to discuss two or three pertinent questions thoroughly 
than it is to skate over the top of a large number. 
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8th INTERNATIONAL MANAGEMENT CONGRESS 
Stockholm, 1947. 


Report to the Production Administration Session, 
by HANS LINDEROTH. 


The eight papers presented to the Production Administration 
Session deal with a great variety of subjects covering the whole 
field of production administration. Some are general, others take 
up more specific points for detailed discussion. It is obviously 
impossible in the short time available to the rapporteur to deal with 
all the interesting subjects presented. All I can do is sketch an 
outline of the composite picture presented by these reports and leave 
it to the delegaies present to take up for further and more thorough 
deliberation such points as they find most interesting and important. 


When it comes to studying industrial production quantitatively, 
we run into the problem of finding valid and relevant terms of 
measurement. Mr. Willard in his paper has made a study of proper 
and practical ways of measuring industrial output for comparative 
and statistical purposes. He has also made an analysis of the 
different factors influencing industrial productivity and gives in a 
simple but comprehensive way an analysis of some of the pertinent 
characteristics by which industrial progress may be described and 
measured. 


Among other things the author finds that the general efficiency 
of management fell during the last war, and he declares one of the 
most pressing and difficult problems of to-day to be that of raising 
the quality of management. One of the graphs, by which the author 
illustrates his paper, shows that the productivity of labour which, 
all said and done, is one of the most significant measures of produc- 
tive improvement, has gone down during this war as it did during 
the last one. (In both periods, incidentally, the advance in real 
wages per hour was at least maintained at its regular trend rate.) It 
would be interesting to know whether there are as yet any signs of a 
resumption of the trend in industrial productivity of the last decade, 
which has been rather a steady advance of a little over 3 per cent. 
a year. 


The whole world has been surprised and impressed by the very high 
level of industrial production that the United States was able to 
reach and maintain during this war, and many interested observers 
have asked themselves how this stupendous result was achieved. In 
the paper presented by Mr. Morrow we find one part of the answer. 
He describes the improvement in production technique in the United 


18 








mo FATTY 


__- _. _ _. . = ee a eet Go ite Ba. Gh ee 












































THE INSTITUTION OF PRODUCTION ENGINEERS 


j States since the last Congress, an improvement which covers all 
fields of industrial production and the cumulative result of which 
explains how the war production job was done. 

All the same, there was much waste and inefficiency under the 
| pressure of war. It is one of the problems of peace-time activitY to 
eliminate such losses, while maintaining the advances achieved 

during the war. This certainly is not an easy problem, now that 
industry must supply a highly critical, price-conscious, civilian 
clientele. Some of the special developments mentioned in Mr. 

Morrow’s report on the progress in production techniques during 

the last eight years include: improvements in plant layout and in 

material handling methods, better production planning, statistical 
quality control, improvements and extended use of work simplifica- 
tion methods, job evaluation, wider application of incentive plans, 
better training methods, etc. Many of the new techniques and 
systems are excellent and have been widely publicised and some of 
the examples cited of results achieved are startling indeed. None of 
them, however, offers an automatic solution to any of production 
management’s problems, but they all depend for their successful 
‘ application on wise administration. 

It is important to keep in mind a basic difference between the 
United States and other countries: the guiding principle of economic 
life in the United States is the philosophy of abundance. This means 
that consumption is stimulated because it increases production, 
which in turn makes possible low prices through mass production 
economics. That this creed should be developed to such a degree 
in the. United States has natural reasons. It is a country richly 
endowed with great and varied natural resources, it has a large 
market, practically unrestricted inside the country’s borders, a 
favourable political system, highly developed science and technology 
and a strong spirit of enterprise. Very few other countries enjoy the 
combination of even a few of these conditions for their industrial 
development. From the analysis in Mr. Willard’s paper it is evident 
that among the main reasons for the increase in productivity in the 
United States has been the increase in power supply, greater 
mechanisation of industry and improved technology. It also 
presupposes ample supply of raw materials, availability of skilled 

labour and efficient management,: and a general atmosphere of 
co-operation and joint responsibility between management and 
labour, as well as freedom for industry from undue outside restric- 
tions. All these are necessary requirements for increasing produc- 
_ tivity anywhere and constitute the obvious but inescapable conditions 
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for restoring industrial productivity in Europe as well as for develop- 
ing hitherto not so highly industralised areas. 

A more concrete example of how the differences between large 
and small countries may influence the organisation of a specific 
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industry. is offered in the paper by Mr. Nathhorst. Line production 
consistently carried through usually presupposes quantity production 
of identical or very similar items. It is no accident that line produc- 
tion has been driven to high levels of perfection in countries with 
large markets such as the U.S.A., and in special industries with 
quantity production of relatively standardised articles, such as the 
automobile, electrical and household appliances industries. But 
countries with limited markets, and industries with a larger variety 
of products are handicapped and often frustrated by the difficulties 
in applying production principlés, which have praved their value in 
mass production. 

The paper by Mr. Nathhorst seems to indicate that real possibilities 
exist of utilising some fundamental practices of line production in 
industries with a wide range of different products. This has been 
done through the introduction of what the author calls group 
production, which, simply defined, might be said to be a means of 
making one production line do the work of several. The paper 
describes how group production solves a great many serious 
problems usually attached to job lot operation, such as those of 
planning, mateyial handling and quality control. Incidentally it is 
indicated that group production stimulates more rapid techno- 
logical improvements and makes for better industrial relations 
through the emphasis on team work. It would be gratifying to 
know that group production as here described would lend itself to 
wide application, and that further efforts were to be made to 
determine its possibilities, to establish principles for the composition 
of groups, and to solve other practical problems connected with it. 

The closely related techniques of work simplification and the 
question of incentive wage plans have been treated in no less than 
four of the papers presented to this section. 


Mr. Mogensen shows that an inescapable pre-requisite for real 
success with work simplification is that complete acceptance is won 
for the idea from the workers, the foremen and management up to 
the very top. The positive interest of all of these groups must be 
awakened and enlisted. This requires education and training, which 
is an art in itself. Mr. Mogensen states some principles for such 
education programmes, which have proved of great practical value 
not only for increasing production but for improving the general 
attitude of the workers, which, as the author notes, is at least as 
important a result. 


Mr. Mogensen further points out that there have been signs of 
increased recognition of the value of work simplification in many 
fields outside industry proper, such as agriculture, office work, and 
in government and the military services. This is important as such 
activities employ a great share of the population in any country. 
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Messrs. Maynard and Porter describe the work now under way 
in the United States towards further refinements and standardisation 
in work simplification. This work comprises standard motion 
times, performance rating and uniform practices and nomenclature. 
Early and intimate international co-operation is desirable for more 
widespread application and accelerated progress in this field. 

M. Allain in his report points out that motion study has been 
lagging in development and application compared to time study, 
this in spite of the fact that motion study when correctly applied 
usually gives better results than time study. It is apparent to all 
those who work in this field that the two are inseparable aids in 
the same endeavour, viz., to increase the yield of human effort and 
mechanical equipment. He also warns against non-scientific 
application of time study, and points out that any such system in 
order to be successful needs constant checking, consistency and 
firmness in policy and administration. M. Allain also states that 
as yet no scientific and objective method of performance rating 
has been developed which would make it possible to set really 
accurate standards for different types of work under varying 
conditions. So far, the best methods build on the experience - 
and judgment of trained time study engineers. This is probably 
the greatest weakness from which time study suffers, in that it 
may render it suspect—even under otherwise favourable circum- 
stances—in the eyes of the workers, or may offer a point of attack 
to its detractors. 

M. Allain calls for more extensive basic physiological research, 
more intimate understanding and recognition of physiological laws 
in the formulation of motion economy principles, as well as closer 
collaboration between those concerned with research and theoretical 
work and those concerned with practical application. 

Probably the most fascinating and, in the long run, promising 
approach to setting time standards is the use of standard element 
times. This relatively new development is still in its experimental 
stages and presents many new and difficult problems. There are, 
however, some, as far as is known, satisfactory applications of this 
technique, and it might be interesting, in the debate, to hear from 
such of the delegates as might have practical experience with a 
system of this type. 

Although we must agree that there are attached to time and 
motion study many problems of fundamental importance, ‘which 
are still not satisfactorily solved, it is clear and practically demon- 
strated beyond question that these techniques, provided they are 
used with discrimination and common sense, are among the very 

best tools of scientific management. 

It is an interesting coincidence that one instance of such collabora- 
tion as M. Allain looks for is described in another paper in this 
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section. Mr. Luthman and Dr. Lundgren, one an engineer and the 
other a physiologist, for some years have been carrying on some 
very careful and painstaking research into all phases of common 
operations entailed in logging. This has great interest in Sweden, 
as forestry is the source of a good part of the national income. 

It should be very interesting among other things to know from the 
authors if an attempt has been made to evaluate the results of the 
specific improvements that have been put into effect during the last 
few years. 

Another interesting practice illustrated. in this paper is that of 
checking the accuracy and validity of time standards by the use of 
statistical methods, in the same fashion as such have been applied to 
inspection in what has come to be known as statistical quality 
control. 

Mr. Presgrave in his paper on incentive plans states very clearly 
the essential principles such plans must comprise. These principles 
are based on logic, psychology and experience, and are to-day 
widely accepted as basic elements in any well-conceived incentive plan 
for direct productive work, where measurement of the result as well 
as of the individual worker’s time is no problem. In more com- 
plicated incentive applications it may be necessary to modify or 
depart from some of these principles, but they still constitute guides 
that should not be lost from sight. The author takes great care to 
warn against maladministration which may spoil the best incentive 
plan, and also against expecting an incentive plan to become a 
substitute for good management. 

I have purposely left to the very last mention of the paper sub- 
mitteg by Mr. Starreveld. This is because his paper deals with 
rather a new approach to research into management problems and 
dissemination of the results of such research. The idea of collective 
research is an old one in all branches of science but has to our 
knowledge only recently and in a few instances been applied to the 
solution of management problems. It is no accident that Holland 
should be one of the first countries to embark on such a programme. 
The country has suffered from the war and is faced with the problem 
of rehabilitating its industries, while at the same time there is an 
acute shortage of scientifically schooled and experienced managerial 
personnel.. The paper by Mr. Starreveld points to a great many of 
the advantages inherent in joint efforts. As a rule problems are 
handled on an industry-wide basis and it appears that the projects 
so far taken up are rather specific and lend themselves to quite 
fundamental research. It is clear that the form under which such 
research is carried out is sponsored by private enterprise but that, 
at the same time, it has the interest and backing of the Government. 

The Swedish Institute for Industrial, Economic and Social 
Research has been concerned with the very same problems for quite 
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a few years. To begin with they were approached on rather a general 
economic level but during the last years, problems of a more 
practical nature have been taken up for treatment and research. 
In each case the work has been on a basis identified with a particular 
branch of industry. While we also have the same problem of 
insufficient competent personnel, interest at present seems to be 
directed towards the creation of research bodies by the various 
branch organisations in industry, as this seems a way of stretching 
available skill and multiplying its usefulness. Stress is put on 
achieving wide practical application of scientific management 
techniques already tested and well known, as well as more rapid 
acceptance of the results of more recent research. Good education 
and information service is needed in such an attempt to raise the 
general level of efficiency within each industry, within the frame of 
competitive and private enterprise. 

As Mr. Starreveld points out, endeavours of this kind readily lend 
themselves to, and greatly benefit from, international co-operation 
and it is hoped that this activity will help to stimulate the exchange 
of knowledge and experience between different countries. No one 
can hope any longer that his country will be unaffected by political 
or economic events abroad. On the contrary, events have demon- 
strated the quick reaction everywhere of economic developments in 
any part of the world. Recognition of this common interest will, 
we hope, lead to ever-increasing international co-operation in the 
task of improving industrial efficiency and output. 
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Mr. H. J. GIBBONS, M.1.P.E., C.I.Mech.E. 


Henry John Gibbons was born in 1876 at Thayatmyo, Burma 
(then known as British Burma), and at the age of four was brought 
by his parents to Maidstone, England, where he went to school. 

In 1891, at the age of 15, he started work in London as an errand 
boy. While attending evening classes at the City Commercial College 
he was advised to take up shorthand. Four years later he took up 
employment in the office of an Investment Company, on the 
Accountancy side, handling share transfer work and registration 
for something like 3,500 shareholders. The Secretary of the Company 
subsequently made him his 
personal assistant because of 
his knowledge of shorthand, 
and when he later learned 
typing, he became one of the 
first young men in the City to 
possess these qualifications. 

Two years later, in 1897, he 
became personal assistant to a 
secretary who provided office 
accommodation and staff for 
nearly twenty companies and 
institutions, and left in 1898 to 
join the Premier Gas Engine 
Co., Ltd., of Sandiacre, Notts., 
which had just been formed to 
take over the business of Wells 
Brothers, manufacturers of gas 
engines. The appointment was 
that of accountant, but Mr. 
Gibbons also acted as assistant 
secretary, later becoming sec- 
retary, in 1905, when he was 

Mr. H. J. Gusom responsible for the commercial 

management of the company. 

In the same year he was elected a member of the Chartered Institute 
of Secretaries. 

For many years he handled all commercial and contract work 
of his company, in addition to the finance and accountancy, and was 
appointed a director in 1918. Some twelve months later the company 
came under the control of Crossley Brothers, Ltd., and on Mr. 
Hamilton’s retirement in 1930, Mr. Gibbons was made Managing 
Director of the Premier Gas Engine Co., which position he held until 
retirement in 1946. During this period he also joined the Board of 
the parent company, Crossley Brothers, Ltd. 
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In addition to becoming a Fellow of the Chartered Institute of 
Secretaries, Mr. Gibbons became President of the North-East 
Midlands branch of that body, and was also elected a Companion 
of the Institution of Mechanical Engineers by reason of the impor- 
tant work carried out in the development of the internal combustion 
engine. In 1938 he was made a Member of the Institution of Produc- 
tion Engineers and was installed President of the Nottingham 
Section by the Rt. Hon. Lord Sempill, A.F.C., M.I1.P.E. During the 
last war he served on the Institution’s Executive, Finance and 
Research Committees. 

For many years he held the office of treasurer and was an ex officio 
member of the Committee of the Nottingham District Engineers’ and 
Allied Employers’ Association, and is still serving as a member of 
local committees dealing with Management, Labour and Education. 
He is also a member of the Engineering Advisory Committees of 
the Nottingham University College and the Nottingham and 
District Technical College. 

In 1945 he was elected Honorary Treasurer of the National 
Institute for the Deaf in London, which post he still holds. 
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“MY HISTORY AND 
PERSONAL EXPERIENCE OF THE LARGE > 
INTERNAL COMBUSTION ENGINE” 


by H. J. GIBBONS, M.L.P.E., C.1.Mech.E. 


(Presented to the Institution of Production Engineers, Nottingham 
Section, April 3rd, 1947) 


It was suggested by the President and other members of your 
Committee at one of their meetings that it would be interesting to 
the members of the Institution if I gave my personal experience of 
the early development of the Internal Combustion Engine, parti- 
cularly the gas engine, in this country. 

It is a fact that the success ofthe gas engine in the later years of 
the nineteenth century and the early part of the present century has 
been responsible for the present-day trend of progress. Without 
that success, you would not to-day have had the petrol engine driving 
your motor cars, the heavy oil engine driving your "buses and lorries, 
or the high octane fuel engine which is responsible for the power 
developed in aircraft. 

I know that the late Mr. Lanchester, who was one of the pioneers 


- of the internal combustion engine, stated in one of his lectures to 


the Institution of Mechanical Engineers that the success of the 
internal combustion engine was in some ways a curse and a tragedy 
to mankind. This was before the war broke out in 1939—he put 
down as a terror to humanity the airplane for bombing and the 
submarine for sinking ships. (I do not think he then envisaged the 
tank being used so much in warfare.) 


Early History. 


Perhaps before I give my experience of the internal combustion 
engine, I ought to give a few notes on its early history. Many of 
you have studied it, but probably the younger generation has not 
yet done so. 

From a paper which was read before another Institution by a 
namesake of mine, in 1937, it was stated that the earliest attempt 
to make an explosion in a cylinder occurred as early as 1678. 
Gun powder was then being used for warfare, and some man 
attempted to turn it into a prime mover. As it was a solid fuel, 
apparently it was not a success. 

Steam came along in the meantime, developed by the famous 
James Watt, and superseded the explosive type of engine. The steam 
engine was developed for factory use, for railway use, for ship 
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propulsion, for pumping, for mining and eventually for generating 
electric power, generally driving by belts or ropes. As is well known, 
the slow speed steam engine was developed in large units up to 
several thousands of H.P. It was apparently owing to this successful 
attempt that the explosive type of engine was entirely neglected. 


Dr. Watson discovered that gas could be distilled from coal; 
and in 1792 the Cornish engineer, Murdoch, made a practical 
application of coal gas for lighting purposes and again the internal 
combustion engine became the subject of experiment. Following 
this, between 1791 and 1801, three patents were taken out, with a 
view to the use of an explosive mixture of gas and air in an engine. 
(The first by John Barber in 1791; the second by Street in 1794; and 
the third by Lebon in 1801.) Another was taken out in 1823 by 
Brown, and from 1823 to 1838 apparently nothing was done. 


In 1838 Barnett attempted to use the principle of compression 
in a single acting cylinder, with séparate gas and air pumps, using 
three pistons. This again was apparently not a success and up to 
1860 nothing of practical value was done. In 1860, Lenoir, of France, 
commenced what was really a successful attempt to make an internal 
combustion engine in those days. It had quite a large sale, although 
the consumption of gas amounted to 100 cubic feet per H.P. In the 
same year two Italians, Barsanti and Matteucci, constructed engines 
but they never passed the experimental stage. 


The development by another French engineer, Beau-de-Rochas, 
in 1862, actually formulated the well-known 4-stroke cycle, which 
afterwards became known—as it still is—as the “* Otto ” cycle, for 
in the following year, 1863, Otto made a much more practical 
development, and in conjunction with Langen put a number of 
engines on the market. They were not altogether successful, but in 
1876 Otto brought out an entirely new design, which was really 
the first reliable combustion engine, hence the association of the 
principle with his name. From then onwards the gas engine became 
the serious competitor against the small steam engine. I should like 
you to take a note of the date—1876—because the “* Otto ” patents 
never became valid in any other country except in Britain. 


Crossley Brothers of Manchester obtained the “ Otto” patent 
rights in Britain, which were upheld in many law actions, and they 
existed until 1890. The reason was that no publication was made of 
Lenoir or Beau-de-Rochas designs in this country, nor was there any 
record in the British Museum. I was told this by my old chief and 
predecessor, John Henry Hamilton; so the “ Otto” patents stood, 
as they had a monopoly. (Prof. William Robinson, Nottingham, 
stated “‘ these decisions are a great blow to the gas engine industry 
in this country ”’). 
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English Attempts to Overcome the Otto Patents. 


During the period when the “‘ Otto” patents were held in this 
country, many attempts were made by English inventors to design 
internal combustion engines of a type which would get round the 
patents, amongst them being:— 

(1) James Robson—1879. 

(2) D. Clarke (afterwards Sir Dugald)—1881. Two-stroke 
displacer type. In 1876 Clarke found an Otto and Langen 
gas engine at work in Glasgow and it was supposed to be the 
largest gas engine then in Great Britain. It was of 3 H.P. 
capacity! He teferred to the violent shocks and vibrations 
felt whilst it was working, even as far as 40 to 50 feet away. 

(3) James Atkinson—1881. Differential type. James Atkinson, 
in his early days, was a designer of. gas engines for Messrs. 
Manlove, Alliott & Co., of Nottingham, which firm still 
exists. I was told by one of their old staff that they had made 
engines up to 400 H.P. The late T. H. Barton was employed 
on the Atkinson engine at Manlove, Alliotts in 1884. 

(4) John Henry Hamilton—1887/8. Designed the Beck 6-cycle. 
I will tell you more of Hamilton’s work later. 

(5) Hugh Williams—1887. Designed 2-stroke Stockport vis-a-vis. 

(6) Charles Linford (Leicester). Designed a 6-stroke cycle. 

(7) Hugh Campbell (Halifax). 

Sir Dugald Clarke did a lot of experimental work, and one of his 
chief assistants for a period was John Henry Hamilton, in research 
on gaseous explosions in closed cylinders. Hugh Campbell succeeded 
Hamilton as Sir Dugald’s assistant. 

My own first impression of seeing a gas engine—and it is astonish- 
ing how it remains jn my memory—was when I was in accountancy 
work in London in the early nineties, and one of our Lincoln 
firms, Robey and Co., set up a small gas engine, which attracted 
considerable attention, in a showroom in Cannon Street. 

Another personal point is that before leaving London | worked 
as an accountant and assistant secretary in Queen Victoria Street 
to a well-known City man who held the secretaryship for many 
companies. I left there in August, 1898, to join the Premier Gas 
Engine Co., Ltd., at Sandiacre. This Company had only been 
formed two or three months, and within a few weeks I was sent up to 
London to go through the London office accounts, which office was 
also in Queen Victoria Street, almost facing the office I had just left! 
So that gave me a link between London and Sandiacre. 


The Meeting with Hamilton. 


I had been engaged, in London, by the then secretary of the 
Premier Gas Engine Co., and sent down to Sandiacre in August, 
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1898, as their principal book-keeper. I arrived late in the afternoon 
when the works and offices were closed, and made my first acquain- 
tance with Hamilton. He was the only person in the place and was 
sitting in his drawing office having tea—he was working overtime 
on his own sketches and designs. He was surprised that an accoun- 
tant had been engaged and at once asked me what knowledge I had 
of engineering. I admitted I had none, so he immediately told me 
I was no use. As I had been engaged by the secretary of the company 
(then in London) at the instructions of the chairman, I remained. 

The next morning I went in to take up my duties and Hamilton 
introduced me to another clerk—who is still living—and they had 
to search to find the new books which had been sent in to keep their 
records. The Company had been registered since May, 1898, and 
not a figure was inserted in any of the books! In fact, they were 
brought to me still wrapped in the brown paper in which they were 
despatched from the suppliers at Derby. I gave myself a month to 
stay at Sandiacre! 

Hamilton had no use for me until after the secretary’s death in 
1905 when I was made secretary pro tem. 

I was taken round the works on my first day and shown Hamilton’s 
original scavenging gas engine driving a part of the works. This 
engine, which has since become historical, is shown in Fig. 1. 

A second engine, also scavenging ‘type, was just being installed 
in the works. Both were single-cylinder type engines with differential 
pistons. As mentioned, Hamilton designed and made the Beck 


6-stroke engine before 1890. Although it had two additional and_ 


so-called idle strokes, it was proved that one of these extra strokes 
expelled the products of combustion, and when the next impulse 
occurred, the mean pressure in the cylinder was considerably higher 
than usually obtained on a 4-stroke engine. Governing was of the 
“hit and miss” type, and mean indicated pressure after a miss went 
up to 120 lb. This brought about Hamilton’s scavenging patent 
No. 6015, of 1890, when using the 4-stroke cycle after the ** Otto ” 
patents had expired. 

He employed a differential piston, the large end being used to 
compress and pass a charge of lightly compressed air through the 
cylinder after the exhaust stroke. He also arranged an overlap by 
closing the exhaust valve later and opening the air admission valve 
earlier. In later years the differential piston was altered to a separate 
piston and cylinder as the reciprocating parts became too heavy. 

In 1940 Mr. W. A. Tookey, the well-known London consultant, 
wrote an article which appeared in Engineering, giving the history of 
“ Fifty Years of Pressure Scavenging”. This covers most systems 
of what is to-day called “* supercharging ” (a bad word, incidentally, 
as it could be understood to be overloading). Mr. Tookey gave many 
technical points on Hamilton’s early patent, and his article was 
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followed by a long and varied correspondence by a number of 
writers, with many diagrams and tables. To-day, the proper term 
in the industry is “ pressure charging ”’. 

The Premier Gas Engine Co., in 1898, had taken over from Wells 
Brothers, and were then making a 150 H.P. single-cylinder 
scavenger engine for the Clydebank Engineering and Shipbuilding 
Company, now the famous firm of John Brown & Co. This was the 
largest single cylinder engine, then, they had ever made. Wells 
Brothers had made some tandems with the front piston of differential 
type. Premier Gas Engine Co. subsequently took on two 250 H.P. 
single-cylinder engines for Armstrong Whitworth, of Elswick, 
Newcastle-upon-Tyne. They were installed at a new works at 
Scotswood, which they laid down for the production of munitions 
for the Boer War. One of these is still working, I believe, at Cam, 
near Stroud. 


A Controversial Paper. 


Premier Gas Engine Co. had also taken over for Brunner Mond 
& Co., of Northwich, the contract for the large Tandem Scavenger 
engine (650 H.P.) with differential front piston, which became the 
subject of great interest and much controversy in Mr. Herbert A. 
Humphrey’s famous paper at the Institution of Mechanical 
Engineers in 1901. Messrs. Brunner Mond & Co. had ordered two 
large gas engines, one from Wells Brothers (Sandiacre)—tandem 
type—and one from Crossley Brothers, of the vis-a-vis type, and 
it was in giving the results of these tests on Mond Gas that 
Mr. Humphrey created such a fine discussion. 

Originally, the paper was meant to be read and discussed in one 
evening, but the discussion had to be continued on three evenings. 
The paper was read on 14th December, 1900, with Sir William H. 
White, President, in the chair, and it was assumed at the beginning 
that the discussion on the paper would finish that evening. In the 
report of the proceedings it was stated, however, that the discussion 
on Mr. Humphrey‘s paper would be adjourned for the January 
meeting. 

The January meeting happened to be the 44th Annual General 
Meeting and the new President, Mr. William Maw, was elected. In 
opening the discussion Mr. Maw stated that as such a large number 


’ of communications had been received: from members, it would be 


quite impossible to complete the discussion that evening. It was 
decided that if the discussion should not be finished that evening, 
a special meeting would be held three weeks from that date, 
February 8th. 

Altogether the paper and discussion took up 216 pages in the 
Institution’s proceedings, and much of it was devoted to the two 
gas engines previously referred to, and also to the working of the 
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Mond Type producer plant. I have a copy of Mr. Humphrey’s 
paper, and the number of participants in the discussion is really 
amazing; many of the speakers subsequently became famous in the 
engineering world. 

At the second meeting there were 353 members and visitors, 
and at the third meeting 180, most of whom apparently wished to 
take part in the discussion. 

Incidentally, Prof. William Robinson’s comments were some of 
the most important on the paper, and he gave a considerable amount 
of scientific data. Crossley Brothers’ chief engineer at the time was 
James . Atkinson (originally with Manlove, Alliott & Co., of 
Nottingham). He and Hamilton both debated matters vigorously. 

In concluding his reply to the. paper, Mr. Humphrey stated 
that the discussion had been of such unusual length that he had to 
confine his reply almost exclusively to his critics, but if so it was not 
for lack of appreciation of the remarks of other speakers. During 
this discussion, which I have recently read through again, two 
remarks come home to me: 


(1) by Prof. Richard Threlfall, who said that the next generation 
would certainly begin to feel the pinch of scarcity of coal in 
this country as compared with favoured locations in America, 
and perhaps Australia and China. 

(2) by Mr. J. H. Hamilton, who used these words: “the problem 
of saving coal, which is our national capital, is pressing and 
vital, because its successful solution means not only our 
greater prosperity, but a postponement of the inevitable day 
when lack of coal will paralyse every industry.” 


Mr. Humphréy will always be remembered for his papers on 
Gas Power Plants and Gas Engines, and also for his internal 
combustion pump of novel characteristics. This pump was originally 
made without pistons and flywheel, the pumped water fulfilling these 
functions. A large plant was put down at Chingford, now part of 
the Metropolitan Water Board and I believe is still working. 


Replacing the Large Steam Engine. 


Apparently the principal object at that time, in designing and 
making large gas engines, was to replace the large type of steam 
engine used in factories, mines, and other directions. As Hamilton 
had been a steam engine designer with the well-known firm of 
Douglas & Grant, of Kirkcaldy, and had designed engines up to 
4,000 I.H.P., he followed much the same lines with his gas engines. 
He made new type tandem engines with two cylinders, developing 
up to 1,000 H.P., and also twin tandem, from 1,000 to 2,000 H.P. 
with cylinders up to 38 in. diameter and 48 in. stroke. His original © 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


tandem was scavenged by the front piston which was differential 
and was of the type put down by Brunner Mond & Co., and men- 
tioned in Mr. Humphrey’s paper. Subsequently he altered this type 
by making a separate scavenge pump and cylinder (a) with an 
inclined piston and (5) later changed to horizontal piston. As 
already mentioned, the reason for this change was that the tandem 
type of engine, with heavy differential scavenger piston, had its 
limitations. The weight of the teciprocating parts compelled him 
to reduce the rotational speed. The new type was immediately 
successful and while the rotational speeds employed would be con* 
sidered low to-day, they were then criticised on the grounds of 
being too high and the design too light for the power developed. 
Hamilton had not patented his scavenging system on the Continent 
and many German makers copied his process and used it to great 
effect in later years. 


The first of the large size 2-cylinder, 1,000 H.P. tandem was 
coupled to a blowing-cylinder, all three cylinders in line, and was 
installed in 1902 at the works of Alfred Hickman, Ltd., of Bilston, 
Staffs.—now Stewart & Lloyds, Ltd.—and as far as I know is still 
in operation. Hamilton designed and made the biowing cylinder at 
Sandiacre and the air for scavenging was taken from the blowing 
side. This, of course, absorbed some of the blast air, and later on, 
alteration was made by fitting separate scavenging systems so as to 
increase the air output. Incidentally, Hickman’s also placed an 
order for a blowing engine at the same time with Crossley Brothers, 
which they made of the vis-a-vis type with blowing pistons similar 
to Hamilton’s differential pistons of the scavenger type. 


The Premier engine fulfilled its duties satisfactorily. Hickman’s 
subsequently ordered over 20 large Premier gas engines for running 
on blast furnace gas, all of which, with one exception, I believe, are 
still working to-day. They have certainly worked at full load through 
many years. The contracts for blowing engines only allowed a 
stoppage of 10 hours per fortnight for adjustment and cleaning 
and except for this short period they had to work day and night 
continuously through the year. 


The engines for Hickman’s first electric power were three 
2-cylinder tandem driving D.C. generators by ropes, each of 400 H.P. 
In the large engines of slow speed type Hamilton introduced piston 
water cooling, of which, I understand, he was the pioneer. Again, 
he was also the pioneer of vertical admission and exhaust valves, 
facing each other on horizontal cylinders. Hamilton also took on a 
contract for alterations to improve the Crossley Blowing Engine 
at Hickman’s. Later, he also undertook a fairly large contract for 
reconstructing engines at a big cement works of another Manchester 
competitor. 
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A New Association is Formed. 

As there were so few English makers of large gas engines, the 
continental makers obtained a footing in this country, and their 
policy in those days was to cut prices. However, through the 


instrumentality of the then managing director’ of Crossley Brothers 


(D. Hastings Irwin), a combination was made which was termed 
“* The Association of British Manufacturers of Large Gas Engines ”’, 
and subsequently several German makers were induced to join this 
Association and a price arrangement was made. Each enquiry, was 
notified and conferences were held before prices were quoted. It 
was my job at that time to attend a number of these conferences, 
and a certain percentage of the price was put into a pool to cover 
the expenses of the Association and make a distribution by means 
of a loser fund to those competitors who did not get the contracts. 
This Association did not deal with powers under 500 H.P. During 
two of the three years which I remember it existed, no firm obtained 
any contracts except Premier Gas Engine Co.; consequently they 
paid the whole of the loser fund, eventually objected to it, and 
insisted on the fund being reduced. The Association then quickly 
dissolved. Subsequently a number of English firms took up licences 
for German and Belgian makes, as follows :— 

Mather & Platt, Manchester—Koerting. 

Galloway’s, Manchester—Erhardt and Sehmer. 
‘ Lilleshall Co., Oakengates—Nurnberg. 

Beardmore, Glasgow—Oechelhauser. 

Richardson Westgarth, of Hartlepool, took up a licence for 

the Cockerell, a Belgian gas engine. 

Although the majority of Premier installations installed by 
Hamilton were successful, some also were failures. An early 
difficulty was the failure of some engines at Battersea in London. 
Having been a steam engine designer, he designed some large 
single-cylinder engines of the scavenging type with differential 
piston, each developing about 150/160 H.P., on his old steam engine 
lines, namely, with only a single line bed plate, with one main 
bearing and an overhung crank and crank pin. 

The bedplate broke through stresses imposed on it and he then 
replaced it with a horse-shoe type of bed plate, keeping it to the 
single main bearing and the same crank and crank pin. Again the 
stress broke the bed plate and the engines were thrown ‘out. He 
never repeated the design and always in future made even small 
engines down to one H.P. with a rigid bedplate containing two main 
bearings and a double web crank. 

A most‘unfortunate trouble took place afterwards at a large 
works in Lancashire. The Premier Gas Engine Co. supplied them 
with several single cylinder 150 and 250 H.P. engines of the 
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scavenger type, and also 2-cylinder twin engines of 300 H.P. with 
differential pistons, and as these had run so successfully, they decided 
to go in fot much larger plant. They needed a number of units 
developing electric power which would each give 2,500 H.P.—these 
units of power to consist of two twin tandem engines of 1,000 H.P. 
each and one single tandem of 500 H.P. Altogether, contracts were 
placed for three units totalling 7,500 H.P. 


An Unfortunate Liaison. 


In erecting the first unit the 500 H.P. engine was put in first and 
drawings of the layout prepared and pipework supplied under 
Hamilton’s supervision. This engine was set to work and proved 
satisfactory and in order to expedite matters, the clients’ engineers 
suggested that they should lay out and make the pipework, or get it 
made locally themselves for the larger 1,000 H.P. units. I could 
never find out what occurred in planning the pipework for these 
units, but a terrible mistake was made. The two large engines were 
erected and put to work, but only ran for a few hours before serious 
trouble occurred. The breech ends expanded and caused the joints 
to leak, both under compression and expansion. Many fractures to 
liners, breech ends and exhaust valve casings took place, and there 
were constant replacements every few weeks. The clients engaged 
permanently one of Premier Co.’s erectors—a very good engineer— 
but this did not help matters. Hamilton sent his own staff to stand 
by and made visits himself two or three times a week, but there was 
no improvement. The second unit of 2,500 H.P. was made, but 
owing to the difficulties of the first unit, No. 3 unit was suspended. 

After many months of these difficulties the works manager from 
Sandiacre happened to go to the site, went into the exhaust chambers 
under the engine-house, and found the whole trouble had arisen 
through no expansion joints being fitted to any of the exhaust pipes 
of the first two engines of the 1,000 H.P. size. (They had been fitted 
to the 500 H.P. engine.) 

Hamilton was blamed by the Directors of the Company for not 
discovering the cause himself. 

I was present at many discussions and eventually the clients 
decided to start a law action against the Premier Gas Engine Co., as 
their production had failed considerably through these engine 
difficulties. It is one of the outstanding events in my engineering 
experience that such a simple omission occurred and was not found 
out for nearly a year after starting up. However, litigation was 
avoided by a compromise, and the engines of the second unit were 
retained at Sandiacre and the parts subsequently used in other 
productions. No further contracts were obtained in this particular 
Lancashire industry owing to this event and it shook the big gas 
engine trade in this country for some time. 
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Financial Difficulties. 


During the first four or five years the Premier Gas Engine Co. 
suffered heavy losses, some due to its gas.engine troubles, but mainly 
due to the uneconomic situation in that the prices they quoted were 
entirely wrong. In those days Hamilton himself made up the esti- 
mates, assisted by a clerk, and I was puzzled that the end of every 
financial year. showed such a noticeable deficit. I personally got out 
many overhead calculations which showed that their method of 
dealing with overheads was wrong, but these were not accepted by 
the then secretary of the Company or by Hamilton. 

When the secretary died in 1905, I was appointed secretary 
pro tem., and one of my first actions was to tell the Chairman why 
the financial position was so bad. He objected to my criticism, but 
eventually gave me a certain‘amount of liberty to reduce unproduc- 
tive charges and where necessary to increase the overheads. when 
making up.estimates for new contracts. 

It was during this period that offers were made to buy up the 
Company by Worcester and Sheffield firms. Each made an offer of 
£30,000 for the Company’s assets lock, stock and barrel, but as we 
owed nearly double that amount to the Bank, the offers were not 
accepted. During this bad time the Company was being sued in the 
County Courts for being behind with its payments and I had the 
experience of going through County Court actions. 

Fortunately in my first year as acting secretary we turned the 
corner and never once since has the Company been on the wrong 
side financially. In addition to the financial side, I took over all 
the commercial work, including the sales side. In order to be 
competent for this work I had to sit most mornings with Hamilton 
whilst he went through the letters. During the whole of his life he 
never dictated one letter. His method was to write all his corres- 
pondence in longhand and then give it to a typist but I changed this. 

I listened for many years, each day, to his discussions on 
correspondence (which almost took the form of lectures) taking 
notes in shorthand. Then I used to dictate them to a male shorthand 
typist and submit draft letters for approval to Hamilton. These 
he would correct and send back for re-typing. 


Devising a Costing System. 


I should also like to mention that in these early days I had as 
assistant in the Company for several years, Mr. C. W. Reeve, a 
Nottingham man. He came originally as a temporary assistant, 
being introduced by the then Nottingham Clerks’ Association. He 
was very keen on costing systems and together we drafted a system 
of costing which would dovetail into financial accounts. As we had 
no calculating machine or mechanical accounting in those days, it 
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all had to be done by pencil and pen and we could not get the two 
systems to balance exactly. They did so, however, within a small 
percentage. 

Mr. Reeve subsequently left and went to the British Westinghouse 
Co., of Manchester, and afterwards to the Associated Equipment 
Co. In the latter company he rose from cost accountant to general 
accountant, from general accountant to general manager, then to 
managing director and then to chairman, in succession to Lord 
Ashfield who became Chairman of the London Transport Board. 

The Chief Engineer of his company, Mr. Dicksee, gave the 8th 
Ackroyd-Stuart lecture in Nottingham. A few years ago the 
Institution of Production Engineers published a very fine book on 
“Organisation and Control of Production”, which was a paper 
presented to the Institution by the Associated Equipment Company, 
Ltd., an affiliated firm. 


A Period of Failures. 


There were many failures in this country of large gas engines 
and gas plants. One installed in a textile factory in Nottingham by 
a Lancashire firm was a very serious one and the engine and producer 
plant were thrown out. Nottingham factories never again went in 
for gas engines. The same firm had a second failure in Wales. 
Similarly, a large plant put in by another Lancashire firm was 
installed at a textile mill in Cheshire. It was replaced on two 
occasions, but in the end proved to be a failure. 

A large firm in the Midlands had failures in two plants in the 
South of England. The three firms just referred to almost imme- 
diately stopped making gas engines. The worst failure of all, however 
was experienced by a firm who put down some large gas engines 
with German producer plants in South Africa. For many years 
afterwards, it was very difficult to obtain contracts for large gas 
engines. 

One of the singular things about early days of the large gas 
engines was the fierce controversy about driving electric generators. 
As I have previously mentioned, in those days practically all electric 
generators were of the D.C. type and were driven by belts or ropes, 
either from the flywheels of the engines or from pulleys. The D.C. 
sets driven in this way did run in parallel, but in most cases then 
the users would not accept direct coupled sets for D.C. As to running 
A.C., this was entirely out of the question; and it seemed to have 
been definitely decided in the discussion on Mr. Humphrey’s paper 
that it would never be possible to run A.C. machines from gas 
engines, either belt or rope driven, and certainly not direct coypled. 

At a later stage, in discussion before the Institution of Civil 
Engineers in 1909, Mr. Humphrey stated some of his experiences 
and referred to those days when no makers of dynamos (apparently 
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D.C.) could be found who would guarantee the running of their 
machines if direct coupled to a gas engine. He also stated that one 
firm with a familiar name assured him that no generator could be 
built to withstand the repeated shock from the irregular working 
of a gas engine and that the insulation would inevitably break down. 


Direct-Coupling of Dynamos. 


I think Hamilton was the first man to arrange for a direct-coupled 
dynamo to a gas engine, but he took a great risk. As I have stated 
before, direct coupling to A.C. was considered out of the question, 
but Hamilton, I feel sure, was a pioneer in this direction. He did 
install an engine in Holloway, London, with an alternator bracket 
mounted on the flywheel arm (it did not run in parallel with the 
other sets). 

Another early memory is the first instance when the Premier Co. 
put down a public power plant as sub-contractor to a well-known 
electric company. This consisted of a 14 nominal H.P. gas engine, 
driving a D.C. generator by belt. I have used the term “nominal” 
as it was in general use in the gas engine trade in the early part 
of the century. 

During the period when engines were being coupled to D.C. 
machines, Hamilton abandoned “hit and miss” governing and 
commenced variable admission. Hamilton’s method was governing 
on the gas admission only, not gas and air, and I think he was the 
only one to develop this method. 

After having successfully coupled a gas engine to a D.C. machine 
for the late C. H. Wordingham, later Electrical Engineer to the 
Admiralty, the then managing director of Messrs. Bruce Peebles 
& Co., Ltd., came to Sandiacre, had a discussion with me, and ‘stated 
that there was a large potential field for engines coupled to alter- 
nators to parallel, and left me with a definite enquiry. Hamilton 
was away but I mentioned this to him on his return and he went into 
deep thought. The only question he brought up then was of cyclic 
irregularity. About the same time the Premier Gas Engine Co. was 
doing a contract for gas engines coupled to D.C. generators for 
Spain, using suction gas for the first time and the producers were 
of the “ Industrial” suction type, designed by the late Stainer 
Hutchins, who was then with a Manchester firm and was a keen 
electrical engineer as well as a gas producer expert. 

I remember Hamilton and Hutchins discussing how the question 
of paralleling of direct coupled alternators to gas engines could be 
made a success. Hutchins emphasised the fact that apart from 
cyclic irregularity, alternators should be damped or, to use his own 
phrase, “‘ choking coils ” should be inserted. A contract was taken 
for two sets of engines and alternators for Japan with Peebles 
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Machines—(Kankoku Gas and Electrical Co.)—and these were 
4-cylinder “‘ Otto” cycle engines. Owing to the difficulties of 
manufacture, Hamilton split the engine into 2 x2 cylinders, with 
central flywheel and mounted the alternators on brackets cast on 
the flywheel arms, similar to that previously mentioned. 

This emphasised two points: (1) that splitting the 4-cylinder 
engine into two pairs of two cylinders avoided torsional oscillation, 
and (2) the bracket mounting of the alternator also avoided 
vibration, as it brought the alternator and flywheel into one revolving 
mass and this system has been extensively used in hundreds of cases 
since with great success. Hamilton did not consider any method of 
damping in this particular case, but the sets did run successfully in 
parallel. I shall refer to difficulties in paralleling later. Hutchins 
afterwards joined the Mond group of companies and then left the 
group to take control of Electro Bleach and By-Products Ltd., 
which afterwards came back into the Mond Group (now I.C.I.). 


Pioneers of Producer Gas. 


I met several pioneers of the producer gas method at Sandiacre, 
such as J. Emerson Dowson, Dr. Ludwig Mond of Brunner Mond 
& Co., Stafford Walker of Bristol, who made gas producers similar 
to Dowson type; Hutchins, inventor of the Mersey type producer, 
also Whitfield of Kettering, who put down a number of producer 
plants in India, using wood as fuel. I also remember that the 
chief engineer of a prominent company of cement manufacturers 
installed a double draught producer, that is, up and down draught. 
Many of the main parts were made from concrete. 

’ Hamilton’s experience in using producer gas in engines covered 
a very wide field. Most of the early engine makers used town gas 
only. Dowson invented the pressure type gas producer for utilising 
anthracite and coke, the first installation of which was, I believe, 
put down to drive Messrs. Crossley Brothers works at Manchester. 

Hamilton also used this method of gas production for many of 
his smaller plants. At that time 100 H.P. was a large size unit and 
this was about the maximum capacity of the Dowson producer. 

A pressure plant for using bituminous coal was put down at 
Sandiacre, this being Dr. Ludwig Mond’s invention. The original 
was installed in the Brunner Mond works at Northwich. The main 
principle of the Mond producer was for prcduction of sulphate of 
ammonia, the gas being a by-product. (The price of Linby Top Hard 
slack, which was used in the Mond plant at Sandiacre, was then 
2/9 per ton, delivered.) 

It was at Northwich that the two large engines about which 
Mr. Humphrey wrote so much were installed, to run on Mond gas. 
In order to test the large engine at Sandiacre, a small plant 
(1,000 H.P.) mentioned before, was put down. At that time it 


393 





MY HISTORY AND EXPERIENCE OF THE LARGE INTERNAL COMBUSTION ENGINE 


could not be purchased and Dr. Mond issued the drawings from his 
own London office to Hamilton. Parts of the plant were made by 
Nottingham boiler makers and other parts by Hamilton himself at 
Sandiacre. 

There is another Nottingham connection here. The Mond gas 
plant at Sandiacre was supervised and installed by Arthur H. Lymn, 
who eventually joined Power Gas Corporation Ltd., which company 
Dr. Mond formed to sell his gas plants. Arthur H. Lymn is a 
brother of the well-known Freemason and Rotarian in Nottingham, 
Charles Lymn. 

As a result of the test of the gas producer side, a great deal of data 
was obtained, in conjunction with the Northwich data, for putting 
down a large Mond Gas Producing Plant, erected at Dudley Port, 
Staffordshire, for the South Staffs. Mond Gas Co., which still 
functions in an important way, manufacturing low calorific gas for 
heating and power for the surrounding industrial district. 

Mr. Humphrey was originally the consulting engineer for this 
scheme, and until recently was the chairman of the company. The 
plant was equivalent in size to many thousands of H.P., and many 
other large-sized plants were put down in this country for industrial 
firms and companies, and large gas engines were installed for power 
purposes. (Since writing my paper I have had the pleasure of a long 
talk with Mr. Humphrey at his home in Tunbridge Wells.) 


Some Unusual Jobs. 


Hamilton also designed engines for using coke-oven gas, blast 
furnace gas, and natural gas. One of the latter, sent to Canada 
nearly 40 years ago, is still in operation. He also did some peculiar 
individual jobs. One for example, was for Gloucester Corporation, 
using suction gas from anthracite fuel, where he turned some 
three-cylinder gas engines into a two-cylinder type, and made the 
third cylinder into a compressor for forcing air down to a low level 
(about 1,000 feet) for raising water to ground level. The consulting 
engineer was a personal friend of his, and like Hamilton was an 
Irishman. The job had to be stopped during the 1914/18 war, but 
was installed afterwards. Two compressor sets were put down, and 
in addition two smaller sets, with direct-coupled reciprocating pumps 
for pumping water from ground level to a reservoir. 

Hamilton designed and intended to make his own pumps, but as 
an old friend, the managing director of a Scottish firm of pump 
makers, afterwards a President of the Institution of Mechanical 
Engineers, was willing to assist him, he made the pumps from 
Hamilton’s drawings and I think the whole installation is still 
working perfectly to-day. 

When contracting for special jobs, Hamilton often designed and 
made his own machine tools for the main parts, quite a number of 
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which are still in use, such as a flywheel turning and boring machine 
made over 40 years ago; also a large machine for planing cast iron 
girders for engines of the tandem type. This latter machine he 
called a rotary planer, similar to the machines now called plano- 
millers, and it is often spoken of as the original of this type. In the 
early days he designed and made what he called a “‘ crank-rougher ” 
for cutting out the solid webs of single throw crankshafts. 

He also designed and made other gadgets to ease heavy labouring 
work, one freak type being a hoist, which he applied for lifting raw 
materials to the foundry cupolas, and a similar one for hoisting coal 
to the “‘ Mond ” producer. 

Another original development by Hamilton arose out of a request 
by the Admiralty before the 1914 war for a gas engine for marine 
propulsion. The result of the enquiry was that Hamilton designed 
and made a slow speed gas engine of 1,000 H.P. consisting of four 
double-acting cylinders, working on a single crank by means of a 
triangular connecting rod. His own idea was to make a larger unit, 
but as it was to be an experiment the size was kept down to minimise 
the cost. Before it could be put to work, however, the 1914 war came 
and the job was put on one side. Looking back, it is surprising 
that it was not utilised. 

The engine was completed in 1914 and remained in the works 
until 1919, when it was placed in Hickman’s steel works, Bilston, 
to run on blast furnace gas. Many critics, including a famous 
consulting engineer, contended that it would not work, but an 
article in The Engineer reports that it was working successfully 
early in 1920 and it continued its operations day and night until 
about a year ago. It is illustrated in Figs. 7 and 8. 

The original intention was to make a 4-crank engine of the 
double acting, vertical type, each crank unit developing 3,000 H.P., 
so that a 12,000 H.P. unit could be produced. 


New Developments. 


When the period developed so that gas engines could be coupled 
to alternators, it brought a revolution in the minds of gas engine 
designers. The slow speed type of engine, with large diameter 
cylinders, at once became obsolete and the demand was for engines 
with higher revolutions, and of multi-cylinder type with smaller 
cylinders. Similar developments were going on in the steam world. 
The Willans Steam Engine enjoyed wonderful popularity and many 
gas engine designers followed the example set by the steam engine. 
In fact, many of them swung right over to the medium and high 
speed vertical engines. 

The Premier Co. also developed a vertical engine, but this was of a 
special type, with a stuffing box fitted in one end of a closed cylinder 
with a piston rod passing through, and fitted with cross-heads, 
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guides and slippers—again following steam practice. This design 
was meant to prevent crank chamber explosions, which were 
prevalent in the open cylinder type of vertical engine. 

The chief engineer of a cement company wished to install 
engines of the Premier vertical type and as Hamilton did not go 
out to visit potential clients, I persuaded the engineer to come to 
Sandiacre. After a long discussion with Hamilton he decided to 
install engines of the horizontal, multi-cylinder type, coupled to 
D.C. generators. These were installed at a large cement works in 
Kent and, as they ran successfully, several repeat orders were 
obtained and were erected in many large works in the South of 
England. These had heavy work to do as they had to run con- 
tinuously throughout the week non-stop, often working under very 
bad conditions, as in the neighbourhood of cement works the 
atmosphere is invariably heavy with dust and grit. 

At a test made on the consumption of these engines by a well- 
known London consultant who later became President of the 
Institution of Mechanical Engineers, the consumption in B.T.U.’s 
per B.H.P. hour was reported below 7,500. Subsequently the 
company was expected to give this figure as a guarantee, but 
Hamilton did not accept the test figures and refused to give such a 
low consumption. He would never go below 8,500 B.T.U.’s. 

The reason I have brought up the discussion with Stainer Hutchins 
is that in the later development of coupling gas engines to alternators 
to run in parallel, the question of “ damping”, or as Hutchins 
called it, “* choking coils’, became of great importance. 


An Important Consideration. 


The first case I have in mind was where two sets were put down 
in Devonshire, running on wood gas, and the alternators failed to 
parallel although the characteristics of the engines had been 
thoroughly gone into. The contract was carried out by an electrical 
company and we were sub-contractors for the engines. In order to 
carry out the distribution, after the failure to parallel, the electrical 
company had to lay down a second main cable so that each set 
had its own circuit. During this difficulty Hamilton had an illness 
and had to take some time off to recuperate, with the result that 
I attended the conference. The electrical engineers argued strongly 
before the consulting engineer that the whole trouble was due to 
engine cyclic irregularity, and blamed the flywheels on the engines 
for being too light. They insisted that if heavier wheels could be 
put on, the trouble would be cured. In order to ease the position 
I agreed to heavier flywheels, and when Hamilton returned, he 
smiled and said it would only make matters worse. 

* In connection with another somewhat similar contract, a second 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


pair of gas engines was tested in the works combined with the 
alternators, with heavy type wheels such as I had promised and they 
also failed to parallel. 

To prove his point, Hamilton then had the heavy wheels turned 
down to a much lighter weight and the results were much better, 
although the sets still would not parallel. This again proved that 
cyclic irregularity was not the only problem. 

In the end it was found that more damping windings had to be 
inserted in the alternators, for the two pairs referred to, and the 
machines were taken back to the makers’ works and reconstructed. 

Difficulties also occurred with another make of alternators in 
South Wales. This was a case where there was a combination of 
gas and electrical power at a municipal works. Again the electrical 
firm would not at first accept the stipulation for extra damping, and 
the alternators would not parallel. I happened to run across the 
chief engineer of the electrical company in London, and gave him 
the history of the previous case. During a following week-end he 
arranged for the two electrical machines to be brought from South 
Wales into the Birmingham area and by Monday morning they 
had been altered by increased damping and re-despatched to the 
site. In a few hours the sets were running satisfactorily in parallel. 

Another case occurred with a Lancashire electrical firm with a 
gas engine contract in South Wales. Again the sets would not 
parallel and a new alternator had to be constructed, and one of the 
originals altered so as not to shut down the plant. This was during 
my first months as Managing Director and I had to take a very 
severe reprimand from the Board of Directors of the purchasing 
Company in London, as we were the main contractors in this case. 

As the electrical company blamed the engines, Premier Co. 
undertook to reconstruct them if the sets failed after the suggested 
modification to the alternators was carried out, and also agreed to 
pay the cost of the alteration if the alternators did not*run satis- 
factorily after the damping windings had been changed in accordance 
with our stipulated requirements. 

The alternator makers carried out the changes and connected 
the alternators to the engines, found that the combined sets were 
quite satisfactory and left the job without giving notice, merely 
sending a telegram that all was completed. The London consulting 
engineer was informed, conducted a severe test, and the sets were 
accepted. 

These examples show how much was at fault in those days on the 
electrical side. 


Utilisation of Wood for Making Gas. 


After linking up with Crossley Brothers, Ltd., in 1919, there came 
a big development, both for this country and for export, of multi- 
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cylinder gas engines, utilising wood for gas making. As these were 
of the straight “ Otto ” cycle type, the Hamilton system of scavenging 
was dropped. This reduced the number of cylinder sizes for stan- 
dardised manufacture. 
































The Crossley gas plant had been very successful for generating 
gas from native grown wood, and the combination of the Crossley 
wood producer and the Premier Gas Engine brought many large 
contracts in Rhodesia, E. Africa, W. Africa, W. Australia, Canada, 
Malaya, China and Brazil. All were to drive alternators, as these 
became universal. . 


Quite recently a very fine paper was given before the Diesel Engine 
Users Association on the results of wood gas producer plants and 
gas engines driving alternators in a mining plant in West Australia. 
Some of the sets had been working continuously for over 20 years. 


In West Africa two well-known mines have installed Crossley Gas 
Producer plants for utilising wood, with Crossley Premier Gas 
Engines for power, the total amounting to many thousands of H.P. 
This combination has certainly solved the fuel problem, and one 
sometimes wishes similar things could be done in this country. As 
these engines are working in tropical climates, sections of the forest 
are cut down and the wood utilised for making gas. Subsequently 
the cut down sections are replanted, thus replacing the wood 
originally used. In Rhodesia and West Africa the replanted sections 
can be utilised again after 10 or 12 years’ growth. 


The link with Crossley Brothers also brought Hamilton into the 
development of the larger sizes of the heavy oil engine, and as these 
were needed all over the world for electricity generation, and as 
A.C. became the standard type of current, the four and six-cylinder 
straight line type of horizontal oil engine was developed in a range 
of sizes. Many were put down in this country, and were also 
produced for a large export market. The first installation was for 
providing — for the constructional work on the Sydney Bridge 
in Australia 


Subsequently an enquiry was received for some engines of the 
vis-a-vis type for driving refrigerating plant on the Nelson Line 
fleet of ships. Mr. A. R. T. Woods, who passed away in February, 
1947, was the chief engineer of the Nelson Line (which subsequently 
became part of the Royal Mail Line), and a controversy arose over 
the type of engine required. As a result the contract was provisionally 
placed with a competitor. Hamilton told Woods, after having seen 
some of the competitor’s designs, that the plant would not work 
satisfactorily. Woods therefore changed his mind and placed his 
work with the Premier Co. through two refrigerating firms. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


A Great Tribute. 


In after years Woods paid a great tribute to Hamilton and his 
work. His comment was: “ Those engines ran like a clock.” They 
were of the 2-crank, 4-cylinder vis-a-vis type. Considerable help 
was obtained for this contract from Crossley Brothers, Ltd., through 
their earlier experience of the vis-a-vis type. This design was also 
developed by the Brush Co., Loughborough, and Robey’s, Lincoln. 


Following this, a 4-crank, 8-cylinder type was developed and 
three large sets were installed in the Middle Level Catchment area in 
Norfolk, for Fen drainage purposes, driving centrifugal pumps 
through gearing (see Fig. 9). Quite a number of other drainage 
schemes were carried out, one of which is in the Trent Catchment 
Area, installed by the Vice-President of the Nottingham Society of 
Engineers, Mr. Haile. This latter scheme comprises six sets of 
4-cylinder, 4-crank straight line engines, pressure charged, specially 
designed with a longer stroke than standard for a slower speed to 
couple direct to centrifugal pumps, thus dispensing with gearing, 
(see Fig. 10). The 4-crank, vis-a-vis design became famous in every 
part of the world for both gas and oil engines, and hundreds of 
thousands of H.P. have been installed. 


Hamilton retired in 1930 and died in February, 1932. After his 
retirement I was appointed Managing Director. The Company 
recommenced the scavenging (pressure charged) system in oil 
engines and this has proved successful in many installations. The 
4-crank vis-a-vis was further developed. into 6-crank and 8-crank 
types by splitting the units; in other words, making a double 3-crank 
with 12 cylinders, and a double 4-crank with 16-cylinders. The 
16-cylinder type is capable of developing up to 3,000 H.P. when 
pressure-charged and many of them are coupled to 2,000 K.W. 
alternators. 


Some of these large sets were introduced-through the late A. D. 
Philips, who lived at Risley, and was well-known in Nottingham 
through his connection with the local power company and with a 
large group of electrical companies in London. 

Stewart & Lloyds, Bilston, also put down a large 16-cylinder set 
to run on either oil or blast furnace gas. This has run continuously 
through the war years since September, 1939; also during this period 
one of these large 16-cylinder pressure charged sets was supplied 
for a very “‘hush-hush ” Government job in the South of England, 
(see Fig. 12). 

In connection with the vis-a-vis type of engine, the first put down 
in this country was by a Mr. Bellamy, of J. & E. Andrews, of 
Stockport. Two were installed at a theatre in London in 1887, and 
ran for many years. This firm was subsequently absorbed by Richard 
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Hornsby & Co., of Grantham, who afterwards combined with 
Ruston, Proctor & Co., Lincoln. Mr. Bellamy remained a director 
of Ruston and Hornsby until his death a few years ago. 


Later Criticisms. 


In later years the main criticism of the Sandiacre design of the 
horizontal engine was that it was not sufficiently enclosed. The 
modern power engineer, with the enclosed steam turbine coupled to 
its generator, does not see many moving parts. In the original 
Hamilton design, nearly all the moving parts were accessible from 
outside and there is still a great feeling in the mining world that this 
is preferable, providing as it does for easy renewal of parts. However, 
to meet the modern demand, Sandiacre have designed a new type 
which is almost totally enclosed. (See Fig. 13). It is to my personal 
credit that this new design was brought into being. A new designer 
was brought into the firm with assistance from a well-known 
Consulting Engineer, who had much previous experience in the 
Intenral Combustion Engine world. 


The main construction includes a cylinder liner and breech-end 
in one piece, which is one of Hamilton’s so-called freak designs but 
has proved very successful. Many of the other parts are still similar 
to those designed by Hamilton, and it is in connection with the 
recent contract obtained for the Iraq pipe-line for many thousands 
of H.P. that this newer type is being developed in 4-crank, 8-cylinder, 
and 8-crank, 16-cylinder sizes. This contract is one of the largest 
ever placed in England for oil engines. 


In connection with the heavy oil engine, much to-day is written 
and said about supercharging or, as it should be called, pressure- 
charging. At first it was thought supercharging was to get a little 
extra power out of the internal combustion engine, but of late it 
has become a component part of the engine and is used throughout 
the whole running period. The fact remains that supercharging is an 
additional development to Hamilton’s original method of scaveng- 
ing. 

Scavenging is an essential part of the process; that is, sweeping 
out with air the hot residual gases remaining in the combustion 
chamber at the end of the exhaust stroke, and then continuing the 
sweeping process for a definite period, by which means the internal 
walls are cooled and the suction stroke then commences with a 
combustion chamber full of clean and comparatively cool air. This 
latter important process is accomplished by supplying the induction 
air at a slight pressure above that of atmosphere, and arranging a 
larger overlap between the opening of the admission valve and the 
closing of the exhaust valve than in Hamilton’s original method. 
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Many papers and press articles have been written on this, and one 
can produce dozens of references back to the original patent in 
1890. 

Several times in this paper I have mentioned Nottingham men 
and their connection with the development of the large powered 
internal combustion engine. I would say emphatically that 
Nottingham and the East Midlands have done their full share in this 
successful development. 


Origination of the Diesel Engine. 


One can never forget that the present-day so-called Diesel Engine 
was originated by Ackroyd-Stuart of Grantham, and quite a lot of 
history has been written concerning him. Incidentally he spent the 
latter part of his life in Australia where before he died he took a share 
in producing the modern producer plant of down-draught type. As 
I have stated before, the gas engine is still used extensively in 
Australia, utilising wood as fuel, and both Ackroyd-Stuart and 
Hamilton had a hand in this. (I rather stress this point about 
Nottingham engineers in the interest of University College, Notting- 
ham, because both Ackroyd-Stuart and Hamilton obtained a great 
deal of theoretical and scientific information from the late Prof. 
Robinson who was head of the Engineering Faculty of University 
College, Nottingham, for many years). 

It may interest members to know that Hamilton’s application for 
his scavenging patent was applied for (No. 6015) on April 21st, 1890, 
and Ackroyd-Stuart’s patent application for his compression 
ignition engine (No. 7147) was dated 8th May, 1890, so that both 
these men made important technical developments within a ‘few 
days of each other in the Nottingham district. 

Ackroyd-Stuart was almost forgotten for many years until the 
heavy oil engine developed from his theory, and it is a great pity 
that so many types of heavy oil engines are to-day called “* Diesel ”’. 
Even the modern Continental engine, which is of the compression 
ignition type, as originated by Ackroyd-Stuart, is called a Diesel. 
This term is also universally used by American makers. However, 
Ackroyd-Stuart’s name will be perpetuated by the fact that annual 
lectures are given at University College, Nottingham, in his memory, 
and as you all know, the organisation of these is in the hands of 
Professor Bulleid. 


Another Nottingham Link. 


Another interesting link with Nottingham was the late Mr. T. H. 
Barton. Amongst other things, it may have been noticed from the 
recent memoir in the Engineer that it was Barton who erected a 
Hornsby-Ackroyd engine, for which an initial order was placed _by 
Squire Sitwell, of Smalley Hall, Derbyshire, in 1891. Barton told 
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me personally that he got this engine to work satisfactorily and 
that it remained at work on a farm near there until 1936 when he 
bought it and brought it to Nottingham. It is interesting to note 
that in order to improve his knowledge Barton worked in his early 
days, in the evenings, as an unpaid laboratory assistant in the 
Engineering Laboratory at University College, where he came into 
close contact with the late Professor Robinson. Barton was also 
the pioneer of using town gas, instead of petrol, for bus running. 

Looking forward to-day, and especially after hearing Air- 
Commodore Frank Whittle give the 11th Ackroyd-Stuart lecture 
last year, it would seem that the future internal combustion engine 
will be of the gas turbine type. It is certainly moving rapidly in 
many directions and may supersede the reciprocating type of 
internal combustion engine, as the steam turbine has done to a very 
great extent with the steam reciprocating engine. 

Since drafting my paper I have seen a copy of the 12th Ackroyd- 
Stuart lecture given by Air-Commodore Banks. His study is mostly 
for large power units of future aircraft, but naturally I am interested 
in this type of prime mover for stationary work. 

I have been told by a prominent London consulting engineer 
that there is a gas turbine of 27,000 K.W. on order, which is guaran- 
teed to give a full load overall efficiency of 34 per cent. If this figure 
is reached, it will be an exceptionally good one from the efficiency 
point of view, and certainly no reciprocating oil engine could be 
contemplated to give such a big output. 


(Mr. Gibbons’ talk was accompanied by a number of photo- 
graphic slides, for the loan of which thanks are due to the Crossley 
Premier Engine Company Limited.) 
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Fic. 1. Hamilton’s original Scavenger Engine with Differential Piston, 
eer made by Wells Bros. 
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Fic. 2. Section through Hamilton’s later design of Scavenger Engine 
with Differential Piston, but with Vertical Admission and 
Exhaust Valves, also made by Wells Bros. 
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Fic. 3. Tandem Scavenger Engine, with Front Differential Piston, made 
by Wells Bros. 
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Fic. 4. 530H.P. Tandem Scavenger with Front Differential Piston, as 
supplied to Brunner Mond & Co., Northwich, in 1900, and 
made by Premier Gas Engine Co. 
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Fic. 5. Double Tandem Engine with separate Scavenger Pistons, 
1,000 H.P., made by Premier Gas Engine Co. 





Fic. 6. Single Tandem Engine, 1,000 H.P., with double-acting Blowing 
Cylinder. Impulse Scavenging to working cylinders from 
blowing cylinders (no flywheel shown). 
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Fic. 7. 1,000 H.P. Single-Crank Marine Type Engine with four double- 
acting cylinders working on one crank 


Fic. 8. 
Section through 
Engine shown 
in Fig. 7. 




















THE INSTITUTION OF PRODUCTION ENGINEERS 





Fic. 9. Middle Level Drainage Board—three 1,000 H.P. Vis-a-vis Oil 
Engines driving centrifugal pumps through gearing. 





Fic. 10. River Trent Catchment Board—five Straight Line Pressure 
Charged Oil Engines direct-coupled to centrifugal pumps. 
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Fic. 11. Twin Four Crank Vis-a-vis Oil Engine with Sixteen pressure- 
charged cylinders, coupled to Alternator, in Jerusalem Power 
Station. 





Fic. 12. Engine and Alternator of similar size and type to Fig. 11 
installed in a special Government station. 
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Four Crank totally enclosed Vis-a-vis Oil Engines of eight 
cylinders, of the type being supplied for the Iraq Pipe Line. 


409 

















































EXPANDING REAMERS 


EXPANDING HAND REAMERS 
T & J Expanding Hand Reamers with 
blades of High Speed Steel are offered 
in a wide range of sizes from }” to 2}” 
as standard ranges. They are available 
with four, five or six blades according 
to size and pattern. Made of first class 
British materials in a factory planned 
specially for the production § of 
Engineers’ Small Tools, they provide a 
comprehensive range equal to the most 
exacting demands of the discerning user 
Individual reamers are packed attract- 
ively in cardboard boxes and complete 
sets in wooden cases are available for 
workshop or garage use. 


EXPANDING PILOT REAMERS 
The T & J Expanding Pilot Reamer is 
designed specially for use on Stub Axle 
and Piston bushes but lends itself 
readily to line reaming of any sort 
within the capacity of the range. An 
independent expanding front pilot is 
integral with the cutting blades, giving 
positive setting and ensuring correct 
alignment. The blades throughout are 
of High Speed Steel. 


LEA-TAYLOR 
MULTI TOOL HOLDER 

The Lea-Taylor Multi Tool Holder is a 
patented device incorporating a spring- 
loaded box-form holder in which, by the use 
of suitably shaped shims, various sizes of tool bits 
can be used. This makes unnecessary the use of a 
holder for each size of tool bit and the positive action 
of the holder is a considerable factor in the saving of 
High Speed Steel. This holder is available in a range of 
five boxed sets, each complete with a range of tool bits. 


made by TAYLOR & JONES, LTD., Honley, Nr. Huddersfield 
— and sold by all Good Tool Merchants 
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VB.18 VERTICAL SURFACE GRINDER 


FOR THE RAPID PRODUCTION 
OF FLAT SURFACES 


RANGE OF SIZES: 
32 in. x 10in. to 72in. x I5in. 


SNOW & CO. LTD. SHEFFIELD 


London Office : 58 Victoria St., London, S.W.! Birmingham Office: Daimler House, Paradise St. 
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Dd. WATT. It was James Watt, y’know, who 
dragged horses into this business of measuring power. In a kind but firm 
way he persuaded a large shire horse to raise a weight of 550 pounds to a 
height of one foot in one second. After some discussion the horse and Watt 
agreed to call this One Unit of horsepower though some claim that the horse 
wasn’t trying. Many years later we entered the racket and before long had a 
whole team of tiny horses working in various small tools with quite astonishing 
efficiency. Watt’s old horse would have felt pretty sick if he’d been asked to 
revolve at 2,500 revs. per min. Desoutter-trained horses are doing it all the 
time. And never get the staggers. 
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DESO((JTTER 


Specialists in Lightweight, 
Pneumatic and Electric Portable Tools. 


DESOUTTER BROS. LIMITED, THE HYDE, HENDON, LONDON, N.W.9. PHONE: COLINDALE 6346-7-8-9 
CRC. 177 
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OUT OF THE SPRAY GUN 


comes the paint that has to protect your 
product, and thereby its reputation. Its 
appearance and wearing qualities are, 
therefore, matters for the most serious 
consideration. 

In practice, durability can be proved only 
by actual exposure tests, and the Paints 
Division of Imperial Chemical Industries 
make and record many thousands of 
these tests every year. That is one of the 
reasons why you can always rely on the 
durability of 1.C.1. paints. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 


PAINTS DIVISION 


(successors to Nobel Chemical Finishes Ltd.) 


SLOUGH, BUCKS 


Telephone: Stough 23851 
D.1.745 

















AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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No. 2 Capstan Lathe. 
Bar Capacity up to 
1’ diameter. 











Trouble free auto- 
matic  bar-feed. 
Pneumatic or hand 
locking for collets 
and chucks. Rapid 
interchange be- 
tween bar and chuck 
work. Choice of 3 
speed ranges, each 
with 12 speeds (6 if 
no gearbox). 6 
power-feed rates to 
turret with same 
feed-shaft speed. 


Reasonable Deliveries. 


TIMBRELL & 








THE HOUR 
THE NEED 
THE MACHINE 


This new capstan lathe definitely 
gives faster production. Relatively 
few moving parts, some of light alloy, 
permit extremely fast starting, stopp- 
ing and reversing movements which 
are foot controlled to free operators’ 
hands. Capacities up to 2” bar Dia. 
Built-in motor and electrical 
controls. 


WRIGHT. LTD. 


SLANEY STREET BIRMINGHAM 4. 


Telephones : Colmore 4523-4. Central 1201. 
Telegrams: “Revolving” Birmingham. 
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MITIA 


CARBIDE TIPPED 
LATHE TOOLS 


are supplied in all 
standard shapes. 
There is a grade of 
“MITIA” for every 
machining operation 
on all classes of 
material. 


/ BROWN 


FIRTH BROWN TOOLS LIMITED, SHEFFIELD 





“‘Electraulic”’ Sustained 
Pressure Pump—unloads 
pump except when making 
up leakage — ideal for 
plastics moulding presses. 


Modern self-contained press installations use ‘“Electraulic’’ Pumps 
because of their smooth running, high volumetric efficiency (over 97 per 
cent. at 1,500 r.p.m.), and complete reliability. 

‘*‘Electraulic ’ Pumps, because of their straight-in-line roller-bearing 
design, efficient lubrication and freedom from shock and hammering, 
require no maintenance for at least 10,000 working hours. Pumps have 
run continuously night and day for over four years at three tons pressure, 
and wear was so small that no renewals of valves and rams were 
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HYDRAULIC PUMPS 


TOWLER BROTHERS (Patents) Ltd. RODLEY Nr. LEEDS, England 














This compact and efficient 
machine has been produced 
to meet the need for high- 
speed continuous hobbing of 
spur gears and pinions in 
precision work. The machin- 
ing cycle. is entirely auto- 
matic, work being fed to the 
spindle from a _ magazine. 
The cycle consists of loading 
_and clamping the work ; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work .and repeat. The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
machines. Alternatively, the 
machine may be hand-loaded 
and operated as a single cycle 
unit. Work up to 1! in. dia. by 
4 in. face is handled with ease 
in any. machineable material. 


For details write to: 
BARBER & COLMAN LTD 
MARSLAND RD., BROOKLANDS 


MANCHESTER 
Telephone - - - SALE 2277 (3 lines) 
. Telegrams - - - - BARCOL, SALE 
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FOR HIGH-SPEED 
CONTINUOUS 
HOBBING OF 
SPUR GEARS & 
PINIONS UP TO 
I dia. BY 2" FACE 
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“NEWALLOY’ 
BOLT 
65-75 TONS 







A.P. NEWAL 
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*NEWALL’ 
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45-55 TONS 
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CINCINNATI MILLING MACHINES LTD. BIRMINGHAM a3 
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DIAMOND ABRASIVE 
WHEELS AND TOOLS 


In ordinary diainond abrasive wheels the bond is no more than a 
medium for holding the diamonds. And because these bonds are 
relatively soft, they soon loose their grip and the diamonds fall away 
only partly used. 


ZEDITE is a better bond because it interlocks with the diamonds so 
that they are held up to the work right to the last particle. But 
more than that, Zedite is itself an abrasive second in hardness only 
to the natural diamond—and so Zedite wheels and tools last longer— 
need less frequent setting up. They cut faster yet stay cooler, 
minimising ‘ loading.” 

Zedite products save you money and do a better job. 


BILTON’S ABRASIVES LTD. Bilton House, II! Park Street, 
London, W.! MAYfair 8240 (10 lines) 
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DIAMOND ABRASIVE WHEELS AND TOOLS 














Lach cleaning problem studied individualle 


t/ . : ee 
: , wok 







INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of “Machinery. 
baskets. 


, i" 











Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, I, Baker St., LONDON, W.1 
Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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HIGH - SPEED 


So pe 
CRAVEN, LATHES 





The illustration shows the driving headstock, left-hand 
front rest and rear saddle with grinding attachment 
of a 94in. centre lathe for machining turbine rotors. 


' Will swing 13 ft. 14in. dia. over saddles 
Admits 32 ft. 10 in. between centres 


Nett weight 230 tons 


CRAVEN BROTHERS  ancuesrer) LTD 
REDDISH - STOCKPORT 
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The King Electric Chain Pulley Blocks are built for continuous heavy duty. 
Three models available, ranging in capacity from 5 cwt. to 10 tons, 


GEO. W. KING LTD 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & CONVEYORS 
Write for illustrated booklets 


P-B-B WORKS HITCHIN HERTS 
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COMPRESSOR DESIGN 


Here is the modern Compressor— designed and built to give 
your required F.A.D. (from 100 to 300 cu. ft/min. at 100 Ibs/sq. 
im.) with less power, amazing smoothness, lighter weight and 
a longer, trouble-free life. The CLIMAX ultra-lowlift Plate 
Valve (Patent 472,697) is a vital improvement— and there are 
many others too numerous to detail in an advertisement. So 
why not write now for the fully illustrated CLIMAX Air 
Compressor Catalogue (Fixed and Portable) —a fally 
illustrated guide to the very latest preetice. 





CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. 
4, Broad St. Place, London, E.C.2. Works: Carn Brea, Cornwall. 
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It’s a 2S S&B Lathe 


WE MANUFACTURE SURFACING AND BORING LATHES IN 
VARIOUS SIZES UP TO 36 IN. DIA. SWING. 


HERE WE ILLUSTRATE THE SMALLEST, NAMELY 134 IN. 
DIA. SWING, TYPE 13ZH. 


An Ideal Machine for Light Accurate Work. 
ASK OUR REPRESENTATIVE TO CALL AND ADVISE. 





Length of Bed ... se aah - ee 
Admits between Chuck and Turret Face or Sa os 
12 Spindle Speeds fai pi oe 28-9 to 889 R.P.M. 
6 Feeds ... Sliding-25 to 200 C.P.|. ; Surfacing-50 to 400 C.P.I. 


SEND FOR CATALOGUE AND PARTICULARS. 





134 in. Dia. Swing Surfacing and Boring Lathe. 


Dean SMtHE Grace Ltd 
The Lathe People Keighley, England. 


—Since 1865 
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PRESS TOOLS 
LARGE or SMALL 








sa Fi 
We are SPECIALISTS in the 
DESIGN and MANUFACTURE 


of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 
22, Hythe Road ie 
P ARNOTT, 
WILLESDEN (ee 


HAPFISON 


\ 
\} 





Telephone : LADbroke 3484-5-6 X F ¥ . 






























G5) HERBERT 









THE LAST WORD 





SWING UNDER SUPPORT BAR [5}’. ADMITS BARS UP TO 2’ DIAM. 


With the new power-operated PREOPTIVE HEAD fitted to the 
HERBERT No. 4 SENIOR CAPSTAN LATHE 
@ The desired speed is selected in advance by rotating a dial. 


@ It is engaged when wanted by simply pressing a button, 
change made under cut if necessary. 










@ Any one of ten speeds, forward or reverse, obtained 
instantly without stopping the spindle. 


@ Start, stop, reverse and inch by push buttons. 


ALFRED HERBERT LTD: COVENTRY 
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SERRATED BLADE 


CUTTERS 


e a typical operation 
ningham. where GA 


olade 





STEELHOUSE WORKS + OLIVER STREET + BIRMINGHAM 7 


"elephone: Aston Cross 300! (2 umes) “delegrams: "Cogs, Birmingham” 


AGENTS 
London: J. O. MADDOCK, 13, Bayham Road, W.4. 
Scotland : Messrs. STUART & HOUST ‘ON, 5 York Street, Glasgow, C.2 
Wales: V. H. J. HARVEY, 12 Museum Place, Cardiff 
West of England: S. H. BRIDSON, 480 Portway, Bristol 
Members of the Gauge and Tool Maker's Association 
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DOUBLE ENDED FINE BORER, TYPE F.B. 2-9 





PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE. PLEASE ENQUIRE. 


JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY | ’ 
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TURCHAN 


HYDRAULIC DUPLICATOR 








A self-contained 
hydraulic control 
for actuating the 
cutter slide or 
table ofa machine 
toduplicateacon- 
tour or profile 
contacted by the 
tracer point. 















Lathe fitted 
with Duplicator. 


* Is easily fitted to almost any type of machine tool and does not 
interfere with its normal use. 





* Large numbers at work. Full particulars on request. 





MUR MACHINE TOOL CORPORATION 











WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 





ee 


NORTON ABRASIVES _f 


- a. 


NORTON GRINDING WHEELS 


obtainable from 


NORTON GRINDING WHEEL CO. LTD. as ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 
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fer all hydraulic, pneumatic, and ‘other mechanisms. 





AR VAUGHAN : Co Lia 


BIRMINGHAMNI.4 




















HIGGS 


CHAIRMAN 














BIRMINGHAM, BRISTOL, OURNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM 
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A nah 


BIRMINGHAM 6 ENGLANO 


Sturdy cast-iron stator frame. Screen 
protected enclosure with maximum 
accessibility. Substantial shaft carried 
in deep-groove ball bearings. Easily 
accessible terminals 


AND 
Guaranteed for Ever! 


PETERBOROUGH, SH@EFIELD, BELFAST 
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it SAFETY 
FOR USERS OF ZINCALLOY PRESSURE DIE-CASTINGS 
Due to the change cover from wartime 
conditions there is a considerable amount 
of secondary and re-melted Zine Alloy in 
circulation... . 

Inter-chrystaline corrosion caused through an 
impurity content of even a few thousandths of 
1%, endangers the life, of - your castings. 
Protect YOUR interests by taking 
Two STEPS.... 


Px Specify Zinc Alloy’ Die-castings which ctnform to BSS. 1004 
Alloy A or Alloy B. 


Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


|WOLVERHAMPTON DIE-CASTING CO. LTD. 
onal GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 
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Degreasing after Drawing 


The removal of drawing pastes and pressing oils is 
not usually an easy degreasing operation, due to the 
tenacious nature of these compounds. With SOLVEX, 
however, the operation can be done quickly and 
without holding up production. Simple immersion for 
7 to 12 minutes in the SOLVEX bath, followed by a 
quick rinse in hot water is all that is required. 


— = SS SSS LPLPLPLPLP lp ls 


SOLVEX requires no elaborate equipment, is non- 
inflammable, non-toxic and can be used repeatedly 
without losing its efficiency. Write for details. 


N.B. Not suitable for paste media containing mineral 
fillers used in deep press work. 


Wie, 


ISTERED TRADE MARK 


FLETCHER MILLER LTD., HYDE, Near MANCHESTER, ENGLAND 


On Air Ministry, Admiralty and War Office Lists. Full inspection to A.I.D. requirements 





Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 2!, Ormeau Road, Belfast. 
Telephone: Belfast 21068 
Distributors in Eire: 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin, 
Telephone: Dublin 76118. 
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PITTER GAUGE & PRECISION TOOL Co.Lro. 


MARKET STREET PHONE 
wWwooutcwicus 
$.E.18 
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GiVE NECESSARY 
ADJUSTMENT 


TRANSFORMERS & SWITCHGEAR LTD, | ‘tom fuctuarin 


SOUTH WIMBLEDON LONDON, S.W.19. FREQUENCY. 


i = 
CONSTANT VOLTAGE 
TRANSFORMERS 








BRANCHES ALL PRINCIPAL CITIES 


| 4 Beeeeees 











The 50-range Model 7 Universal AvoMeter, the 
pioneer of the comprehensive range of “ Avo” 
precision Instruments, is the world’s most widely 
used combination electrical measuring instru- 
ment. Fully descriptive pamphlet available on 
application to the Sole Proprietors and 
Manufacturers : 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.,LTD 


N 
























An instrument in the E.N.M. range will most probably Cs 4 
solve your counting problem. Our technicians will ‘ 
gladly consult with you as to the most suitable and 


economic way to meet your requirements. 





FOR THE RIGHT COUNT 


ENGLISH NUMBERING MACHINES LTD 





ENGLISH NUMBERING MACHINES LTD . 38a BARRETT’S GROVE . LONDON N.16 . Tel: CLissold 6882 











CONCENTRIC CENTERING BY THE 


M.R.E. 


CENTERING MACHINE 


The illustration shows our Double Headed 
Centering Machine for accurately centering 
both ends of a component within limits of 
001” at production rates of up to 500 per 
hour using unskilled labour. One stroke of 
the tailstock centralises, secures and centres 
both ends. Illustrated leaflet on request. 


Single Headed and Bench Models are also available. 


MANCHESTER REPETITIO 
ENGINEERS LTD. 


DEPT. 5 . REYNOLD WORKS . CHELL STREET . MANCHESTER, 12 . Tel. RUSholme SIUM} 























es 











7 WICKMAN AUTOS... 
“a again increase production! 


keel another example of Wickman Multi-Spindle 
Automatics productivity is evidenced by this 
recent production success. 


Close grained Cast Iron Valve Guides 
















~<Example |. Turned three diameters, 
faced, drilled through and reamered. 


Two operations. 
35 
each operation 


~<- Example 2. Turn taper, faced, 
drilled through and reamered. 
One operation. 
seconds 
23 complete 





Example 3. Turn 
taper undercut, faced, 
drilled through and 
reamered. One op- 
eration. 


seconds 
13.2 complete 























A. C. WICKMAN LTD. 
COVENTRY - ENGLAND 


LONDON BRISTOL BIRMINGHAM 
MANCHESTER LEEDS GLASGOW 
NEWCASTLE 


Wi I ‘ 


WAY 
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DIE SETS 


Wide range of types and 
sizes. 
Flame cut aperture in 
base if required. 

Send for details. 


emmnmiemmemmEE 2/)5C/5/ON 


Toolmakers’ Association PLUS 


ECONOMY 





3-7 DAYS DELIVERY 


STRATFORD RD. BIRMINGHAM 28 | 





YICS FIXTURES PRESS TOOLS 
SPECIAL PURPOSE MACHINES 


TOOL ROOM SERVICE 


&€7 OS SOLVE YOOR 
PRODUCTION PROSE EIS 


PRACTICAL ADVICE BY SPECIALISTS - DRAWING-OFFICE FACILITIES 
BALANCED UP-TO-DATE PRECISION PLANT - jIG BORERS BY ‘ 


RATCLIFFE TOOL C° L: 


GORST ROAD, LONDON, N.W.10. Telephone : ELGar 6693 
Branch ‘Works : Coed Coch Road, Old Colwyn, North Wales. "Phone : Old Colwyn 5288 




















XLVii 





oe ; 
















NOVEMBER & FACTORY WARMING 
COAL CONSUMPTION 
lh GLIMPSE 






AT THE FUTURE 


, 





We'll use less 

oal after 1948 
a we've 
"Winstalled 


radiant 
m= | Warming 
LE | 4y 









RICHARD 
CRITTALL 


ICHARD CRITTALL & COMPANY LTD. 


r 6693} 156,. Great Portland Street, London, W.!. 
lwyn 52881 Also at Birmingh Liverpeel, Henley, Glasgow, Paris, Lisbon, Istanbul, Montreal, New wa 


XLViii 














For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 

after hardening. 


SANDERSON BROTHERS & NEWBOULD LT? 


TRAMWAY PATH 
MITCHAM 
SURREY 


Phone: Mitcham |624-5-6. 














HARPER ROAD - WYTHENSHAWE MANCHESTER 
PHONE: WYTHENSHAWE: 2215. GRAMS : PNEUTOOLS, PHONE 








& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 


Guaranteed Precision: Accuracy 





Members of the Gauge & Too! Makers’ Association 
L 











Type A.30 Size I, for 
starting squirrel cage 
motors up to 7} h.p 
Provided with under- 
voltage release and three hand resetting over- 
current releases. Enclosed in dust-protecting 
case. Supplied with pushbuttons in lid or for 
remote operation. 


DONOVANS 


THE — ELECTRICAL C°OL"® BIRMINGHAM, 9 
RICAL ENGINEERS ANO a te eevee 
“eo 2277 (PBX) Gears “DONOVAN, Bremingnam 












































MAKING A MARK 


78 Quarto Pacss. 68 Pirates. I:tusrraTions AND Diacrams. CioTH Bounp. 
I? this volume, a century of study is epitomised —a digest of 
the fascinating business of marking. 
The day to day things of life—spoons, cigarette lighters, jewellery, 
machine tool parts, micrometers — they are all marked: but how? 
How will you set about your marking problem? These points backed by 
a comprehensive schedule of the types of marking devices produced by 
the Pryor Factories are contained in this unique technical publication. 


We shall be pleased to mail a personally inscribed copy of “Making 
a Mark” to you. 


PRICE 5/- POST FREE 


PRYOR 


MARKING DEVICES 








EDWARD PRYOR & SON LTD RROOM ST SHEFFIELD 


Li 
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KEELAVITE Hydraulics may be ap 
lied to the operation of awidev. 
of machines with a consequent g 
in flexibility, ease of control, § 


Lol: nttal ry Anast 
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We prefer to accept respe 
bility for the whole of 
system and under th 
circumstances can guarant 
100% performance. We in’ 
enquiries for full meg of 
equipment— Pumps, Motors, 
Valves and Control oome om 


KEELAVITE ROTARY 
PUMPS & MOTORS LTD. 


ALLESLEY, COVENTRY 
$3 ENGLAND 32 




















The 
Technically Controlled Castings 
Group 


TECONIC) 


6¢ 
REGISTERED TRADE MARK f 








Member 
John Williams & Sons (Cardiff) Ltd., 
East Moors Road, Cardift. 


PI 








HUT HA ILEUS ETE 


FACTORY COSTING AND 
ORGANISATION 3, «. 4. emstey, ase. 


and Jj. LOXHAM, M.I.M.E., M.I.Prod.£. 3rd. Edition. 


A textbook for students and a reference book for those concerned 
with workshop production. 266 pages with 49 figures. 7/6 net. 
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OIL HEATING HANDBOOK | 


By H. A. KUNITZ. 3rd. Edition. 
464 pages. Numerous figures. Cr. 8vo. 21/- net. l 


CONSTABLE & CO. LTD.: TECHNICAL BOOK 
PUBLISHERS: 10 ORANGE ST., LONDON, W.C.2 2 
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Our dear music mistress said it 
first—with a hefty rap on the knuckles for emphasis. 
The old c-crotchet! And, bless her, 


we’ve never forgotten it since |! 


DESOUTTER DIE-SETS 


Telephone : Colindale 6346-7-8-9. 
DESOUTTER BROS. LTD., The Hyde, Hendon, London, N.W.9. Telegrams: Despnuco, Hyde, London. 
CR C49 
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The Lathe that can 
even turn a hair! 


PULTRA MICRO LATHES & 
are specially designed 
for efficient and N 
accurate pro- —€ 
duction of all Micro Photo of hair actually 
small work. turned on a Pultra Lathe 


Accessories available for 
milling, grinding, etc. 


Write for Catalogue CA4 


24,GRAVEL LANE, SALFORD 3. 
~ MANCHESTER ~- Phone-BLA.9/8). 


BRITISH MADE 


UNIVERSAL JOINTS — 
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Price List on 


AIR MINISTRY LISTS application 
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“A SYSTEM OF STORAGE- 
HANDLING - PRODUCTION 





The KEYNOTE of this System is 


> « Ss “COMPONENT STORAGE’’ 
E = EFFICIENCY LINKED WITH 

C = CAPABILITY “COMPONENT MOTION’’ 
P = PROBLEM 


controlling;the flow of materials and 
components through manufacture 
and assembly, to stores or despatch 
of finished 
products. 











T 
cet = SATISFACTION 
FOR SATISFACTION : “RANDALRAK’’ , 
send your enquiries for is built on the unit principle and 
JUGHT PRECISION MACHINERY, = bn ty - storage ar 
ut . tool lockers, trolleys 
POR, CENTER, ote ee and counters, all of which will 
accommodate “RANDALRAK’’ 
IECNAPHOT LIMITED sages ha 
TECNA WORKS - RUGBY Please write for Catalogue to Dept. P. 








TEL. : RUGBY 4145 


RANDALRAK LTD 
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INDEX TO ADVERTISEMENTS 


Arnott & Harrison, Ltd. 

Asquith, Wm. Ltd. : 

Automatic Coil Winder Electrical 31 Equipment ¢ Co., Led., The 
Barber & Colman, Ltd. 

Bilton’s Abrasives Ltd. 

Birlec, Ltd.. wb 

Bratby & Hinchliffe, Led. 

British Steel Founders Ass. 

Burton, Griffiths & Co., Ltd. 
Carborundum, Ltd. 

Catmur Machine Tool Co., Ltd. 
Cincinnati Milling Machines, Ltd. ‘ 
Climax Rock Drill & Engineering Works, Led. 
Coley Bros. (Tools) Ltd. 
Constable & Co.,Ltd. ... os 
Coventry Gauge & Tool Co., Ltd. 
Craven Bros. (Manchester) Ltd. 
Crittall, Richard & Co., Ltd. 

Dean, Smith & Grace, Ltd. 

Desoutter Bros., Ltd. 

Desoutter Bros. (Die Sets), Ltd. 
Donovan Elec. Co., Ltd. . 
Drummond Asquith (Sales), Led. 

English Numbering Machines Ltd. 
Firth, Thos. & Brown, John, Ltd. 
Fletcher, Miller, Ltd. ..- - 
Foster Transformers and Seine in 
G.P.A. Tools & Gauges, Ltd. 

Guylee, Frank, & Son, Ltd. 

Herbert, Alfred, Ltd. 

Higgs Motors, Ltd. 

Holman Bros., Ltd. 

Imperial Chemical Sediveteies Led. _ 
Keelavite Rotary Pumps & Motors, Ltd. 
King, G. W., Led. site 
Lloyd, Richard, Ltd. 

Lund, John, Led. 

Manchester Repetition ie Led. 

Mills, James, Led... = sad 
Mollart Basinesring Co., Led. ui 
Motor Gear & Engineering Co., Ltd. 
Newall, A. P., & Co., Led. a 
Norton Grinding Wheel Co., Ltd. 
Parkinson, J., & Son 

Pitter Gauge & Precision Tool Ca. Led. 
Pryor, Edward, & Son Ltd. 

Pultra Led. ene 

Randalrak Ltd. 

Ratcliffe Tool Co., Led. 

Reavell & Co., Led. wis 

Sanderson Bros. & Newbould, Led. 
Snow & Co., Ltd. 

Taylor & Jones, Ltd. i 
Technically C lled Castings Group, The | 
Tecnaphot, Led. . 

Timbrell & Wright Machine Tool & Sashes Co., Led. 
Towler Bros. 

Unbrako Socket Screw Co., Led. 
Universal Tool, Led. od 

Vaughan, Edgar & Co., Ltd. 

Ward, H. W., & Co., Led. 

Wickman, A. C., Led. ... 
Wolverhampton Die Casting Co., ‘Led. 
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COLLET CHUCK 


Latest and Most Modern Quick Change Chuck 
ONE HAND ACTION 
NON-STOP change of tools in the quickest possible time. Positive drive 
of let in direct spindle li I} 
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Holman’s Service department had a rush 
call to a stationary compressor which 
had suddenly decided not to work. Now 
it is a scientific fact generally recognised 
by all mechanics that a little dose of oil 
in the right place at the right time can prevent a lot of 
uncalled-for bother developing. However, when the 
Service Engineer found that all bearings were 
suffering from prolonged oil starvation, he 
saw that it was a case for a major operation 
and lost no time in making arrangements for 
the necessary dismantling, transfer, and treat- 





ment. The compressor was back on the job 
in a matter of four days, as good as ever. 
This advertisement should not be regarded as 
anything more than another indication that 
Holmans continue to take the idea of 
service seriously. And that, even in tiff 
these difficult days of inevitable delays 
through labour shortages, you will 

find no shortage of the usual Holman 
courtesy and readiness to pour oil on 
troubled air . . . 


COMPRESSED AIR EQUIPMENT 


The first name for lasting service 





T.P.7 





HOLMAN BROS LTD - CAMBORNE - vied 
agers, 


All communications regarding advertisements should be addressed to the Advertising Man 
T. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell, Love & Co. I.td., 10-15, Bradley’s Buildings, White Lion Street, don, N.1. 








